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LETTER  OF  TRANSMITTAL. 


United  States  Geological  Survey, 

Baltimore,  Md.,  March  1,  1897. 
Sir:  I  have  the  honor  to  submit  herewith  the  manuscript  of  a  report 
upon  the  Cretaceous  Foraminifera  of  New  Jersey,  which  has  been  pre- 
pared by  Dr.  R.  M.  Bagg  as  a  member  of  my  division,  and  I  would 
suggest  that  it  be  published  as  a  bulletin  of  the  Survey. 
Very  respectfully, 

Wm.  Bullock  Clark, 

Geologist. 
Hon.  Charles  D.  Walcott, 

Director  United  States  Geological  Survey. 

7 


PREFACE. 


The  Foraminifera  described  in  this  bulletin  were  collected  by  the 
author  from  the  Green  sand  series  of  the  Upper  Cretaceous  of  New 
Jersey,  and  include  representatives  from  the  Matawan,  Monmouth,  Kan- 
cocas,  and  Manasquan  formations.  They  were  determined,  described, 
and  presented  as  a  thesis  at  the  Johns  Hopkins  University  for  the 
degree  of  doctor  of  philosophy  in  the  year  1895,  and  the  types  are 
deposited  in  the  geological  museum  of  that  university,  at  Baltimore, 
Maryland.  Some  additional  results  of  later  study  have  yielded  a 
number  of  interesting  forms  which  are  here  described  for  the  first 
time. 

The  author  wishes  to  express  his  gratitude  to  Prof.  W.  B.  Clark,  who 
has  kindly  assisted  in  the  work,  and  under  whose  direction  the  investi- 
gation has  been  carried  on. 

Acknowledgments  are  due  the  following  persons  who  have  furnished 
material  for  comparative  study:  Dr.  G.  Brown  Goode,  of  Washington; 
Prof.  Charles  W.  Johnson,  of  the  Wagner  Free  Institute  of  Science, 
Philadelphia;  Mr.  T.  W.  Stanton  and  Dr.  W.  H.  Dall,  of  Washington; 
Prof.  Alonzo  Linn,  of  Washington  and  Jefferson  College,  Pennsylvania; 
and  Mr.  Lewis  Woolman,  of  Philadelphia. 

The  writer  is  also  under  great  obligation  to  Mr.  Frederick  Chapman 
and  Charles  D.  Sherborn,  of  London,  England,  for  their  kind  assistance 
in  determining  doubtful  forms,  and  for  their  approval  of  the  new  species 
herein  described. 
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THE  CRETACEOUS  FORAMINIFERA  OF  NEW  JERSEY. 


By  R.  M.  Bagg,  Jr. 


INTRODUCTION. 

The  fossil  Foraminifera  of  America  have  never  received  ranch  atten- 
tion, although  some  of  the  most  distinguished  European  paleontolo- 
gists have  been  at  work  upon  this  group  for  many  years,  and  have 
published  numerous  monographs  and  special  reports  upon  it.  Within 
the  last  few  years,  however,  several  short  papers  have  appeared  upon 
the  Cretaceous  Foraminifera  of  Canada,  Minnesota,  New  Jersey,  and 
Alabama. 

The  first  report  upon  the  Cretaceous  Foraminifera  of  Canada  was 
published  by  Dr.  G.  M.  Dawson,1  in  the  Canadian  Naturalist  for  1874. 
Four  species  of  Foraminifera  are  described  and  figured  in  this  report, 
namely :  Di.scorbina  globular  is,  Planorbulina  ariminensw,  Textularia  glob- 
ulosa,  and  Textularia  pygmtsa.  These  forms  were  discovered  in  the 
Cretaceous  rocks  of  Pembina,  Manitoba,  which  bear  some  resemblance 
to  the  "chalk"  of  Nebraska. 

J.  B.  Tyrrell2  has  recognized  in  the  Niobrara  limestone  of  Manitoba 
some  25  different  species  of  Foraminifera,  a  tabulated  list  of  which 
appeared  in  the  Transactions  of  the  Royal  Society  of  Canada  and  in 
the  Annual  Report  of  the  Geological  Survey  of  Canada'  for  1890  and 
1891. 

Sixteen  species  of  Foraminifera  from  the  Cretaceous  bowlder  clays 
of  central  Minnesota  were  described  and  figured  by  Woodward  and 
Thomas4  in  1885.  This  report  was  reprinted,  with  additions  of  fossils 
from  Nebraska  and  Illinois,  in  the  Final  Report  of  the  Geological  Sur- 
vey of  Minnesota.5 

'Note  on  the  occurrence  of  Foraminifera,  coccoliths,  and  rhabdoliths  in  the  Cretaceous  rocks  of 
Manitoba:  Canadian  Naturalist,  new  series,  Vol.  VII,  1874,  pp.  252-257. 

2Forarninifera  and  Hadiolaria  from  the  Cretaceous  of  Manitoba:  Trans.  Royal  Soc.  Canada,  Vol. 
VIII,  1890,  sec.  4,  pp.  111-115. 

•Geol.  Surv.  Canada,  Kept.  1890-91,  Vol.  V,  pt.  1,  p.  211. 

4On  the  Foraminifera  of  the  bowlder  clay  taken  from  a  well  shaft  22  feet  deep,  Meeker  County,  cen- 
tral Minnesota:  Geol.  Nat.  Hist.  Surv.  Minnesota,  Thirteenth  Ann.  Rept.,  for  1884,  pp.  164-177,  Pis. 
I-III. 

SFinal  Rept.  Geol.  Nat.  Hist.  Surv.  Minnesota,  Vol.  Ill,  1893,  pp.  23-54,  Pis.  C-E. 
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The  Journal  of  the  New  York  Microscopical  Society  for  April,  1890,1 
contains  a  short  article  on  the  Cretaceous  Foraminifera  of  New  Jersey, 
by  Dr.  Anthony  Woodward.  This  paper  is  entitled  Synopsis  of  the 
Cretaceous  Foraminifera  of  New  Jersey,  and  contains  only  a  review 
of  previous  investigations.  A  second  part,  however,  appeared  in  the 
same  journal  for  1894,2  in  which  Dr.  Woodward  describes  58  different 
species  of  Foraminifera  from  the  New  Jersey  marl  beds. 

Still  more  recently  a  tabulated  list  of  the  Cretaceous  and  Tertiary 
Foraminifera  of  Alabama  has  been  published  in  a  special  report  of  the 
Geological  Survey  of  Alabama.' 

The  present  memoir  is  a  more  thorough  account  than  lias  previously 
been  given  of  the  Cretaceous  Foraminifera  from  the  marl  beds  of  New 
Jersey.  It  was  presented  as  a  thesis  at  the  Johns  Hopkins  University 
in  May,  1895,  but  has  been  somewhat  revised  and  enlarged,  and  con- 
tains descriptions  of  a  number  of  species  from  the  upper  beds  of  the 
Matawan  formation,  which  are  here  given  for  the  first  time.  The  latter 
were  collected  by  the  author  during  the  last  summer,  while  he  was 
engaged  in  geological  mapping  in  southern  New  Jersey.  The  speci- 
mens were  obtained  at  Marshalltown,  Salem  County,  New  Jersey,  in  a 
very  fossiliferous  bed  of  sandy  marl,  which  has  been  dug  as  a  fertilizer. 

A  large  amount  of  material  has  been  collected  and  examined  in  the 
preparation  of  this  report,  from  the  following  localities: 

Monmouth  formation  (Navesink  division,  or  lower  marl  bed):  Atlan- 
tic Highlands,  Freehold,  and  Cream  Ridge. 

Rancocas  formation  (middle  marl  bed):  Blue  Ball,  New  Egypt,  Vin- 
centown,  Swedesboro,  Timber  Creek,  and  Harrisonville;  also  from  a 
well  boring  at  Quinton. 

Manasquan  formation  (upper  marl  bed,  lower  part):  YincentoAvn. 

It  was  hoped  that  a  careful  study  of  the  Foraminifera  found  in  these 
various  marl  beds  might  not  only  result  in  the  addition  of  many  new 
species  to  our  American  Cretaceous,  but  might  also  serve  as  a  means  of 
identification  of  these  strata.  Such  has  been  found  to  be  the  case, 
although  the  fact  that  certain  species  are  present  in  several  or  all  the 
beds  has  been  established,  while  many  of  them  have  continued  through 
deposits  of  later  age  and  are  found  in  existing  oceans.4 

The  writer  believes  that  the  localities  from  which  the  fossils  were  col- 
lected for  study  are  as  typical  as  any  which  might  have  been  chosen, 
although  further  investigation  in  many  new  localities  6an  hardly  fail  to 
yield  additional  results. 

The  excellent  state  of  preservation  and  the  large  size  of  many  of  the 
species  are  most  striking  and  bear  witness  to  the  favorable  conditions 
for  their  existence  in  the  late  Cretaceous  sea. 

1  Cretaceous  Foraminifera  of  New  Jersey,  Part  I :  Jour.  N.  Y.  Micros.  Soc,  Vol.  VI,  No.  2,  April,  1890, 
pp.  45-55. 
2 Ibid.,  Part  2,  Vol.  X,  No.  4,  Oct.,  1894,  pp.  91-141. 

Hxeol.  Surv.  Alabama,  Kept.  Geology  Coastal  Plain.,  1894,  pp.  93,  249,  285,  286,  288,  289. 
4  For  geological  distribution  of  these  forms  see  tabular  review,  pp.  69-71. 
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Specimens  of  three  types  have  been  analyzed,  two  of  calcareous  and 
one  of  arenaceous  character,  in  order  to  determine  the  amount  of  silica 
which  is  present.  The  analyses  were  made  by  Mr.  W.  F.  Hillebrand, 
and  the  results  are  as  follows : 

No.  1.   Vernetiilina  triquetra  (von  Minister). 

«,  Per  cent. 

Silica 38.  3 

Additional  insoluble  matter 3. 07 

Total  insoluble  matter 41.  37 

This  is  an  arenaceous- siliceous  type,  and  the  large  amount  of  silica 
present  is  in  the  form  of  polished  sand  grains,  with  scattered  grains  of 
glauconite,  which  have  been  firmly  cemented  together. 

No.  2.  Flabellina  sagittaria  (Lea). 

Per  cent. 
Silica 12 

Additional  insoluble  matter 0.  55 

Total  insoluble  matter 1.  75 

The  base  of  the  additional  insoluble  matter  consisted  of  alumina  and 
magnesia,  together  with  a  trace  of  iron  and  probably  alkalies. 
No.  3.  Nodosaria  consobrina,  var.  emaciata  (Reuss). 

Per  cent. 
Silica 1.8 

It  is  an  interesting  fact  bearing  on  the  origin  of  greensand  that  the 
writer  has  frequently  found  shells  of  Foramiuifera  filled  with  glauconite. 
This  has  been  especially  noticeable  in  PolymorpMna  communis,  which 
in  some  cases,  where  the  shell  is  broken  away,  shows  the  interior  filled 
with  light- green  glauconite  still  bearing  upon  its  outer  surface  the 
smooth  impress  of  the  shell. 

Many  Cristellaria3  are  partially  filled  with  a  light-brown  clay  sug- 
gesting the  early  stage  in  the  formation  of  the  glauconite  grain.  Upon 
a  few  grains  of  glauconite  I  have  found  clinging  to  the  central  portion 
remnants  of  the  original  shell,  while  the  glauconite  still  shows  an  inter- 
nal cast  of  the  shell. 

It  is  perhaps  rather  remarkable  that  among  so  many  grains  of  glau- 
conite so  few  perfect  casts  of  Foramiuifera  are  found  and  so  small  a 
number  of  intermediate  stages,  but  it  must  be  remembered  that  the 
shell  wall  of  the  forms  is  always  thin  and  easily  destroyed  through 
solution  in  the  percolating  waters  in  such  porous  beds.  Even  among 
the  Lamellibranchiata  and  Gasteropoda  casts  of  the  shells  are  much 
more  abundant  than  well-preserved  shells,  except  the  heavier,  ponderous 
shells  of  Exogyra  costata  and  Gryphwa  vesicularis.  From  the  size  of 
the  glauconite  grains  and  the  peculiarity  of  their  shape  it  is  probable 
that  the  glauconite  has  grown  by  accretion  around  an  original  nucleus, 
so  that  the  outline  of  the  delicate  shells  is  only  exceptionally  preserved. 

Transverse  sections  of  the  glauconite  grains  show  a  difference  in 
color  and  texture  between  the  internal  and  external  parts,  the  inner 
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portion  being  of  a  light  olive-green  and  softer  than  the  dark-green 
irregular  border. 

Several  analyses  of  New  Jersey  glauconite  have  been  made  from  care- 
fully selected  grains;  one  made  by  T.  Sterry  Hunt  is  as  follows:1 

Analysis  of  selected  grains  of  New  Jersey  glauconite. 


SiO, 50.70 

FeO 22.50 

MgO 2.16 

CaO 1.11 

A1,03 8.03 


KaO  5.80 

Na30 0.75 

H,0   8.95 


100.  00 


It  is  not  the  object  of  this  paper  to  enter  into  any  discussion  of  the 
much-disputed  problem  of  the  origin  of  greensand.  This  subject  has 
been  discussed  by  numerous  writers,  especially  of  late  by  Murray  and 
Renard2  in  their  report  upon  the  deep-sea  deposits  obtained  by  the 
Challenger  Expedition.  A  statement  of  the  results  brought  out  by 
this  investigation,  with  a  short  review  of  former  theories,  has  been 
published  by  Prof.  W.  B.  Clark :!  in  his  discussion  of  the  origin  of  the 
greensand  of  New  Jersey.  That  both  organic  and  inorganic  materials 
must  be  present  for  the  formation  of  greensand  has  been  established, 
but  just  what  proportion  of  each  is  necessary  is  not  so  readily  deter- 
mined. The  inorganic  material  occurring  in  the  New  Jersey  marl  beds 
is  chiefly  quartz  and  mica,  and  is  supposed  to  have  been  derived  from 
the  crystalline  rocks  of  Pennsylvania  and  northern  New  Jersey. 

The  greensands  differ  in  the  size  of  the  sand  grains,  in  the  amount  of 
rounding,  and  in  the  proportion  of  sand  to  glauconite.  In  the  Manas- 
quan  formation  (lower  part  of  upper  marl  bed)  there  is  proportionately 
more  glauconite  than  in  any  of  the  other  beds,  while  the  quartz  grains 
are  more  rounded  than  in  the  lower  beds  of  the  Monmouth  formation, 
though  perhaps  less  so  in  the  upper  or  Redbank  series.  So  large  an 
amount  of  quartz  sand  is  present  in  this  latter  bed  that  glauconite  holds 
only  a  secondary  place.  For  this  reason  no  Foraminifera  are  known 
from  the  Eedbank  sands,  although  it  is  probable  that  the  upper  and 
lower  portions  of  the  bed  will  furnish  some  when  more  thoroughly 
examined. 

The  Navesink  marls  contain  more  Foraminifera  than  the  Manasquan 
beds,  and  in  a  somewhat  better  state  of  preservation,  but  it  is  in  the 
limestone  layer  of  the  Rancoeas  formation  (middle  marl  bed)  that  the 
greatest  abundance  of  forms  is  found.  This  deposit,  frequently  consoli- 
dated, is  made  up  of  great  quantities  of  bryozoan  shells  and  vast  num- 
bers of  perfectly  preserved  Foraminifera.  Seventy-nine  species  have 
been  determined  from  this  horizon  alone.  Four  species  are  present  in 
all  four  marl  beds,  namely:  Nodosaria  obliqua  (Liime),  Nodosaria poly- 
gona  Reuss,  Nodosaria  zippei  Reuss,  and  Truncatulina  lobatula  (Walker 
and  Jacob). 

1  Mineral  Physiology  and  Physiography,  1886,  p.  198. 

2  Reports  Challenger  Expedition ;  Deep-sea  deposits,  1892. 

3  A  preliminary  report  on  the  Cretaceous  and  Tertiary  formations  of  New  Jersey:  Report  of  the 
State  Geologist  of  New  Jersey  for  1892,  pp.  167-246. 
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HISTORICAL  SUMMARY. 

The  value  of  the  greensand  marls  for  fertilizing  purposes  has  been 
known  in  New  Jersey  for  more  than  a  century.  In  1768  a  laborer,  while 
digging  a  ditch  in  a  meadow  near  Marlboro,  threw  out  a  substance 
which  was  pronounced  to  be  marl.  8ome  of  this  marl  was  spread  upon 
the  land  with  good  results,  but  no  particular  attention  seems  to  have 
been  paid  to  the  discovery  until  the  year  1811,  when  its  value  began  to 
be  appreciated. 

The  discovery  of  fossils  in  the  marl  beds  was  made  soon  after,  and 
in  1820  some  of  these  fossils  were  described  by  Say,1  and  others  by 
Morton2  in  1829. 

The  first  mention  of  Foraininifera  was  made  by  Isaac  Lea3  in  1833, 
in  his  Contributions  to  Geology,  when  he  described  Flabellina  sag  it 
taria  as  Palmula  sayittaria  from  the  Cretaceous  deposit  of  Timber 
Creek,  New  Jersey,  in  which  he  considered  the  form  a  new  genus  of 
the  family  Spherulaceaof  Blainville.  The  genus  Palmula  Mr.  Lea  con- 
sidered as  intermediate  between  the  genus  Saracen  aria  of  Defrance 
and  the  genus  Textularia  of  the  same  author.  This  same  species  was 
described  by  Dr.  S.  G.  Morton4  in  1842  as  Planularia  cuneata. 

In  the  American  Journal  of  Science  for  1841 5  Prof.  J.  W.  Bailey 
gives  a  brief  nofe  on  the  discovery  of  fossil  Foraminifera  in  New  Jersey, 
and  states  that  ua  large  portion  of  the  calcareous  rock  defined  by 
Prof.  H.  D.  Rogers6  as  the  third  formation  of  the  upper  secondary  is 
made  up  of  great  quantities  of  microscopic  shells  belonging  to  the 
Foraminifera." 

Sir  Charles  Lyell,7  on  his  visit  to  America  in  the  year  1841,  noticed 
the  occurrence  of  Foraminifera  in  the  Cretaceous  marl  beds  of  New 
Jersey,  and  mentioned  three  very  common  types,  Cristellaria,  Kotalia 
(Rotalina),  and  Nodosaria. 

In  his  Origin  of  Greensaud,  and  its  Formation  in  the  Oceans  of 
the  Present  Epoch,8  Prof.  J.  W.  Bailey  refers  to  the  deposits  at  Mullica 
Hill  and  Mount  Holly,  New  Jersey,  as  being  very  rich  in  greensand 
casts  of  Polythalamia. 

Mr.  W.  M.  Gabb,  in  Descriptions  of  New  Species  of  American  Ter- 
tiary and  Cretaceous  Fossils, 9  describes  one  of  the  Nodosarite  from 
Mullica  Hill  as  a  new  species  under  the  name  Dentalina  pulchra,  but 
which  is  known  to  be  Nodosaria  zippei  Reuss. 

The  first  report  of  any  importance  upon  the  determination  of  these 

1  Am.  Jour.Sci.,  1st  series,  Vol.  II,  1820,  pp.  34-45. 

2  Jour.  Acad.  Nat.  Sci.  Philadelphia,  Vol.  VI,  1829,  pp.  120-129. 

8  Contributions  to  Geology,  1833,  pp.  219-220,  PL  VI,  fig.  228. 

4  Jour.  Acad.  Nat.  Sci.  Philadelphia,  Vol.  VIII,  1842,  pp.  214-215,  PI.  XI,  fig.  5. 

5  Am.  Jour.  Sci.,  1st  series,  Vol.  XLI,  1841,  pp.  213-214. 

6  Report  of  the  Geol.  Surv.  of  the  State  of  New  Jersey,  1836,  pp.  10-13. 

7  Quart.  Jour.  Geol.  Soc.  London,  Vol.  1, 1845,  pp.  56, 57,  and  64.    See,  also,  Travels  in  North  America, 
1, 1845,  p.  64. 

«  Proc.  Boston  Soc.  Nat.  Hist,,  Vol.  V,  1856,  pp.  365,  366. 

9  Jour.  Acad.  Nat.  Sci.  Philadelphia,  new  series,  Vol,  IV,  1860,  pp.  375-406,  PI.  LXIX. 
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microscopic  organisms  was  published  in  1861  by  Prof.  A.  E.  Keuss,1  one 
of  the  most  distinguished  of  European  paleontologists.  In  this  article, 
entitled  Die  Foraminiferen  der  senonischen  Griindsandes  von  New 
Jersey,  Professor  Keuss  described  some  28  different  species  of  Foram- 
inifera,  but  mentioned  neither  the  horizon  nor  the  localities  from 
which  they  were  obtained.  While  a  few  of  these  forms  were  figured  in 
this  report,  the  majority  are  given  in  other  works. 

Hermann  von  Credner2  in  1870  published  an  article  entitled  Die 
Kreide  von  New  Jersey,  which  contained  a  general  review  of  the 
Cretaceous  of  New  Jersey.  In  this  report  two  Foraminifera  from  the 
Bryozoa  bed  at  Brownville,  Flabellina  cordata  Keuss  and  Nodosaria 
sulcata  Nilsson,  are  described. 

Subsequent  to  Professor  Credner's  report  in  1870  no  work  was  done 
upon  the  Foraminifera  of  New  Jersey  until  the  year  1894,  when  Dr. 
Woodward :?  published  the  second  part  of  his  Cretaceous  Foraminifera 
of  New  Jersey.  In  this  report  some  58  species  of  Foraminifera  from 
Timber  Creek,  Mullica  Hill,  New  Egypt,  and  Bruere's  i>its,  on  Cross- 
wicks  Creek,  are  described  but  not  figured. 

The  material  investigated  at  the  geological  laboratory  of  the  Johns 
Hopkins  University  has  furnished  nearly  twice  as  many  species  as  pre- 
viously reported,  and  six  of  these  are  considered  to  be#new.  A  prelim- 
inary report  of  this  investigation,  containing  a  description  of  the  new 
forms  and  a  tabulated  list  of  other  species  identified,  was  published 
by  the  author4  in  1895. 

The  Foraminifera  described  in  this  bulletin  are  deposited  in  the  geo- 
logical museum  at  the  Johns  Hopkins  University,  Baltimore,  Maryland. 

CLASSIFICATION  OF  STRATA. 

The  classification  of  the  marl  beds  adopted  in  this  report  is  one 
employed  by  Prof.  W.  B.  Clark  in  his  report,  lately  published,  upon 
the  Upper  Cretaceous  formations  of  New  Jersey,  Delaware,  and  Mary- 
land,5 viz : 


Age.  Formation. 

Eocene Shark  River  . 

,Manasquan 


Upper 

Cretaceous. 


Rancocas \n        ,.         ,  ^Middle  marl  bed. 


Monmouth  ... 


rVincentown  lime  sands  i 
I  Sewell  marls 

Redbank  sands 

Navesink  marls 

Mount  Laurel  sands  ...  J 


Juppe 


r  marl  bed. 


•Red  sand  and  lower  marl  bed. 


j  Hazlet  sands -^ 

\Matawan....tCroS8wick8  c]ays jciay  marls. 


1  Sitz.  Akad.  Wiss.  Wien,  Vol.  XLIV,  pt.  i,  1861,  pp.  334-342,  plates. 

2  Zeitsch.  d.  D.  geol.  Gesell.,  1870,  Vol.  XXII,  pp.  191-251. 

s  Jour.  N.  T.  Micros.  Soc,  Vol.  X,  No.  4,  Oct.,  1894,  pp.  91-141. 

4  Johns  Hopkins  TJniv.  Circulars,  No.  121,  Oct.,  1895. 

6 Bull.  Geol.  Soc.  America,  vol.  8,  pp.  315-358,  pis.  40-50. 
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DESCRIPTIVE   TERMS. 

The  following  descriptive  terms,  adopted  in  this  memoir,  are  taken, 
with  some  modification,  from  the  report  on  the  Recent  Foraminifera  of 
Great  Britain,  by  Prof.  W.  0.  Williamson.1  The  figures  employed  have 
been  copied,  but  the  lettering  has  been  changed. 

The  length  is  measured  in  the  direction  or  axis  of  growth,  as  indi- 
cated by  the  line  A  B  in  fig.  1  of  PI.  I,  and  the  breadth  by  a  line  at 
right  angles  to  the  former  one,  C  D  in  the  same  figure. 

The  above  terms  are  applicable  for  evolute  and  convolute  types,  but 
in  certain  forms,  either  monothalamous  and  rounded  or  when  the 
growth  of  chambers  is  around  a  central  aperture,  it  is  more  convenient 
to  use  the  term  diameter. 

The  separate  divisions  of  a  shell  or  test  are  spoken  of  as  segments, 
designated  in  fig.  1  of  PI.  T  as  P,  I,  and  U,  of  which  P  is  the  primordial 
and  U  the  ultimate  segment,  while  I,  holding  an  intermediate  position, 
is  known  as  an  intermediate  segment.  That  part  of  the  external  sur- 
face nearest  the  end  of  the  ultimate  segment  is  called  the  anterior 
margin  (fig.  1,  a),  while  the  opposite  end  is  referred  to  as  the  posterior 
margin  (fig.  1,  p).  These  terms  have  a  direct  reference  to  the  direction 
of  growth. 

The  various  segments  are  separated  from  one  another  by  partitions 
called  septa,  and  these  are  usually  indicated  externally  by  more  or  less 
definite  constrictions  known  as  septal  lines  (fig.  1,  s).  In  old  age  these 
constrictions  often  become  filled  up  and  appear  as  ridges  instead  of 
depressions.  The  septal  plane  is  the  superficial  area  of  each  septum 
and  corresponds  in  dimensions  with  the  entire  breadth  of  the  constricted 
portion  of  the  shell  (fig.  1,  s p). 

Each  septum  is  provided  with  one  or  more  openings  known  as  septal 
apertures,  which  serve  as  a  means  of  communication  between  contigu- 
ous segments.  The  perforation  of  the  anterior  end  of  the  ultimate 
segment  is  spoken  of  as  the  oral  aperture  (fig.  1,  o  a). 

The  different  views  of  the  shell  are  referred  to  as  the  anterior,  lateral, 
and  periphero-lateral  aspects.  The  anterior  aspect  is  seen  by  looking 
down  upon  the  septal  plane  of  the  ultimate  segment;  the  lateral  aspect 
shows  the  shell  from  one  side,  as  in  fig.  1 ;  while  the  periphero-lateral 
aspect  is  seen  in  depressed  forms  where  the  shell  is  viewed  from  its 
thin  edge,  as  in  fig.  3  of  PI.  II.  When  the  segments  are  arranged  in  a 
complete  circuit  around  the  primordial  cell  they  constitute  a  convolu- 
tion. Each  convolution  joins  a  contiguous  one  by  a  spiral  line  called 
the  spiral  suture  (PI.  I,  fig.  2,  m).  In  the  simplest  case  these  convolutions 
are  arranged  in  a  single  plane,  but  in  more  complex  types  each  convo 

1  On  the  Recent  Foraminifera  of  Great  Britain,  Eay  Society,  London,  1858,  pp.  14-18. 
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lution  is  formed  in  a  different  plane,  and  a  trochoid  type  of  shell  results, 
as  in  Discorbina  (fig.  4).  The  word  "  rotaliform  "  is  used  to  express  a 
form  in  which  all  of  the  segments  are  visible  npon  the  superior  surface, 
but  only  those  of  the  last  convolution  are  visible  upon  the  inferior 
surface. 

Each  side  of  the  shell  in  convolute  types  presents  a  lateral  surface 
(fig.  3,  L  L).  The  sides  of  the  shell  at  right  angles  to  these  lateral  sur- 
faces constitute  ike  peripheral  margin  (fig.  3,  x  x).  The  margin  is  very 
varied  in  shape,  and  the  angle  formed  by  its  outline  is  called  the  periph- 
eral angle. 

The  depression  formed  in  the  center  of  the  shell  is  caled  the  umbili- 
cus. Sometimes,  instead  of  being  depressed  the  early  chambers  are 
raised  or  elevated  into  a  sort  of  boss  by  deposit  of  exogenous  material, 
but  the  area  is  always  referred  to  as  the  umbilical  area,  whether  raised 
or  depressed. 

The  terms  superior  and  inferior  lateral  surface  are  constantly  referred 
to  and  should  be  clearly  understood.  When  a  form  continues  its  con- 
volutions in  a  single  plane  both  sides  remain  similar  and  there  is  no 
distinction  between  the  upper  and  lower  lateral  surfaces,  but  when  the 
coils  are  arranged  spirally,  as  in  trochoid  types,  there  is  a  difference 
between  the  surfaces  and  it  becomes  necessary  to  indicate  by  the  terms 
"superior"  and  "inferior"  the  surface  referred  to. 

The  term  superior  lateral  surface  (fig.  4,  S  L  S)  is  the  one  in  which 
the  primordial  segment  is  situated,  while  the  opposite  side,  in  which 
the  form  is  extending  its  growth,  is  the  inferior  lateral  surface  (fig.  4, 
I  L  S).  There  are  some  exceptions  to  this  rule,  as,  for  example,  in  cer- 
tain Truncatulina  types,  which  are  approximately  flat  upon  the  side 
that  bears  the  primordial  segment,  as  if  the  shell  were  cut  in  halves, 
the  line  of  division  passing  through  the  center  of  the  primordial  seg- 
ment. In  such  cases  the  lower  (flat)  surface  becomes  the  superior 
lateral  side. 

The  term  distal  end  refers  to  the  portion  of  the  shell  which  carries  the 
oral  aperture  and  is  usually  farthest  removed  from  the  primordial  seg- 
ment. The  portion  of  the  shell  in  which  the  primordial  segment  is 
situated  is  called  the  proximal  end. 

It  is  often  necessary  to  speak  of  a  given  type  of  shell,  and  therefore 
the  following  terms  are  employed  in  this  report: 

1.  Nodosarian  (PL  I,  fig.  1).  Chambers  typically  arranged  in  a 
straight  row. 

2.  Nautiloid  (PL  I,  figs.  2  and  3).  Chambers  wound  in  a  horizontal 
manner,  forming  an  equilateral  spire. 

3.  Trochoid  (PL  I,  fig.  4).  Chambers  wound  around  one  side  of  the 
primordial  segment  in  an  inequilateral  spire. 

4.  Textularian  (PL  I,  fig.  5).  Chambers  arranged  alternately  in  an 
elongated  series  (biserial). 

5.  Milioline  (PL  I,  fig.  6).  Chambers  wound  spirally  about  an 
imaginary  axis. 
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DESCRIPTION  OF  GEMEA  AND    SPECIES. 

Subkingdom    PROTOZOA. 
Class  RHIZOPODA. 

Order  FORAMINIFERA. 

Family  LITUOLID^E. 
Subfamily  ILITTJOLillNJ^E. 

Genus  HAPLOPHRAGMIUM  Reuss. 

HAPLOPHRAGMIUM   CONCAVUM  Bagg. 
Plate  II,  figs,  la,  lb. 

Test  arenaceo- siliceous,  rough,  of  a  dull-gray  color;  consisting  of 
eight  or  nine  chambers,  which  are  concave  upon  their  inner  margin, 
giving  the  form  an  approximately  triangular  outline  in  transverse  sec- 
tion; chambers  variable  in  size;  ultimate  chamber  largest  and  very 
slightly  elevated  in  the  central  portion;  septal  lines  straight,  marked 
by  definite  deep  constrictions;  aperture  a  large  elongated  oval  open- 
ing, situated  toward  the  outside  edge  of  the  ultimate  chamber  and 
nearer  the  convex  side. 

Length,  1  mm.;  breadth,  0.43  mm. 

Locality. — Rancocas  formation,  Blue  Ball,  New  Jersey. 

Geological  distribution. — Cretaceous. 

HAPLOPHRAGMIUM  IRREGULARE    (Roemer). 

Spirolina  irregularis  Roemer,  1840-41 ;  Verstein.  norddeutsch.  Kreide,  p.  98,  PI.  XV, 

fig.  29. 
Haplophragmium  irregulare  Reuss,  1860;  Sitz.  Akad.  Wiss.  Wien.,  Vol.  XL,  p.  219,  PI. 

X,  fig.  9;  PI.  XI,  fig.  1. 

Test  arenaceous,  rough,  flask-shaped ;  chambers  unequal  and  irregu- 
lar, at  first  involute,  then  evolute  and  arranged  in  an  elongated  series, 
closely  set,  numerous  (about  fifteen),  narrow,  separated  by  straight 
depressed  septa;  aperture  divided. 

Length,  2.6  mm.;  breadth,  O.G-0.9  mm. 

Locality. — Rancocas  formation,  Yincentown,  New  Jersey.     Rare. 

Geological  distribution. — Cretaceous. 

Subfamily   TROOHAMMININ"^]. 

Genus  TROCHAMMINA  Parker  and  Jones. 

TROCHAMMINA  INFLATA   (Montagu). 

Nautilus  inflatus  Montagu,  1808;  Test.  Brit.  Suppl.,  p.  81,  PI.  XVIII,  fig.  3. 
Trochammina  infiata  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  338,  PI.  XLI,  fig.  4,  a-c. 

"Test  free;  trochoid  or  convex,  depressed,  rotaliform;  consisting  of 
about  three  convolutions,  the  outermost  of  which  is  formed  of  five  or  six 
very  ventricose  segments  with  deeply  excavated  septal  lines.     Inferior 
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face  somewhat  concave,  with  sunken  umbilicus;  peripheral  margin  tab- 
ulated. Aperture  small,  arched;  situated  on  the  inferior  side  of  the 
final  segment,  close  to  the  previous  convolutiou,  a  little  within  the 
periphery.  Color  pale  brown,  the  small  primary  segments  much  darker 
than  the  rest."     (Brady,  loc.  cit.) 

The  above  description  agrees  closely  with  the  New  Jersey  specimens, 
but  the  color  is  rather  a  yellowish  white  than  a  brown,  and  the  exter- 
nal view  shows  only  two  convolutions  instead  of  three,  as  in  Professor 
Brady's  figure. 

Diameter,  0.43  mm. 

Locality. — Ran  cocas  formation,  Timber  Greek,  near  Mullica  Hill,  New 
Jersey. 

Geological  distribution. — Lias  to  Recent. 

Family   TEXTULARID^E. 
Siabfamily  TEXTTJL^RIJNr^E. 

TEXTULARIA  Defrance. 
Textularia  agglutinans  d'Orbigny. 

Textularia  agglutinans  cl'Orbigny,  1839;  Foram.  Cuba,  p.  136,  PI.  I,  figs.  17,  18,  32-34. 
Textularia  agglutinans  Brady,  1884;  Clial.  Rept.,  Vol.  IX,  p.  363,  PI.  XLIII,  figs.  1-3; 
var.,  figs.  4,  12. 

Test  agglutinous,  elongated,  of  a  dull  gray  color,  laterally  convex; 
chambers  rather  numerous,  ten  to  twelve  in  long  specimens;  septa 
nearly  straight;  aperture  semilunar. 

Length,  2.37  mm. 

Locality. — Rancoeas  formation,  Vincentown,  Mullica  Hill,  Timber 
Creek,  New  Jersey;  Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  is  a  rather  common  species  at  Vincentown,  where  it  occurs  in 
the  "  lime  sand."  It  is  interesting  to  see  the  small,  smooth  glauconite 
grains  which  help  to  form  the  shell  substance. 

Textularia  agglutinans  var.  porrecta  Brady. 

Textularia  agglutinans  var.  porrecta,  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  364,  PL 
XLIII,  fig.  4. 

Test  much  elongated,  agglutinous,  of  nearly  uniform  width;  cham- 
bers more  numerous  than  in  Textularia  agglutinans,  otherwise  both 
forms  are  very  similar. 

The  New  Jersey  specimens  are  not  quite  so  elongated  as  the  figure 
in  the  Challenger  Report. 

Length,  2  mm.;  breadth,  0.6  mm. 

Locality. — Rancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution, — Cretaceous  to  Recent. 

This  form  has  been  described  by  Tyrrell  from  the  Cretaceous  rocks 
of  Canada. 
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Textularia  gibbosa  d'Orbigny. 

Textularia  gibbosa  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  262,  No.  6. 
Textularia  gibbosa  Terrigi,  1891;  Mem.  R.  Com.  G.  Regno,  Vol.  IV,  pt.  1,  p.  68,  PI.  I, 
fig.  10. 

Test  ovate  elongate,  smooth,  of  a  dull-gray  color;  transverse  section 
round;  shell  composed  of  only  four  chambers  in  each  series;  septal 
lines  arched,  scarcely  discernible  externally;  aperture  a  median  semi- 
lunar arch  in  the  ultimate  segment. 

Length,  0.9-1  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Textularia  globulosa  Ehrenberg. 

Textularia  globulosa  Ehrenberg,  1839;  Abhandl.  k.  Ak.  Wiss.  Berlin  (1838),  p.  135, 

PI.  IV,  fig.  /?. 
Textularia  globulosa  Woodward,  and  Thomas,  1885;   13th  Ann.  Rept.  Geol.  Nat.  Hist. 

Survey  Minnesota  for  1884,  p.  166,  PI.  Ill,  figs.  1-5. 

Test  small,  consisting  of  a  few  smooth,  spherical,  or  globular  cham- 
bers; sutnre  lines  deep;  shell  posteriorly  acute,  anteriorly  obtuse. 

Length  unknown. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey.     Bare. 

Geological  distribution, — Cretaceous. 

It  has  been  impossible  to  find  shells  in  perfect  preservation,  since 
the  constructions  between  the  chambers  are  so  pronounced  that  the 
chambers  are  easily  broken  off,  but  the  few  globular  chambers  we  do 

find  are  sufficient  for  the  determination  of  the  species. 

» 

Textularia  gramen  d'Orbigny. 

Textularia  gramen  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vieune,  p.  248,  PI.  XV, 

figs.  4-6. 
Textularia  gramen  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  365,  PI.  XLIII,  figs.  9, 10. 

Test  arenaceous,  rough  externally,  stoutly  built,  laterally  compressed, 
margin  subangular;  five  to  six  wide  chambers,  very  slightly  convex,* 
posterior  end  neatly  rounded  •  general  outline  very  similar  to  Textularia 
haueriij  but  distinguished  from  that  species  by  its  more  angular  lateral 
edges,  and  differing  from  Textularia  abbreviata1  which  it  also  resembles, 
in  being  less  short  and  thick. 

Length,  1  mm.;  breadth,  0.52  mm. 

Locality. — Eancocas  formation,  Vincentown,  Timber  Creek,  etc.,  New 
Jersey. 

Geological  distribution. — Cretaceous  to  Kecent. 

Textularia  sagittula  Defrance. 

Textularia  sagittula  Defrance,  1824;  Diet.  Sci.  Nat.,  Vol.  XXXII,  p.  177;  1828,  Vol. 

LIU,  p.  344;  Atlas,  Conch.,  PI.  XIII,  fig.  5. 
Textularia  sagittula  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  361,  PI.  XLII,  figs.  17,  18. 
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Test  elongated,  strongly  compressed,  with  sharp-angled  peripheral 
margin;  chambers  numerous  (12  to  15),  closely  set,  visible  externally 
in  the  upper  portion  only;  septal  lines  almost  straight,  curving  very 
gently  toward  the  central  portion;  aperture  linear. 

Length,  0.45-0.55  mm. 

Locality. — Rancocas  formation,  Yincentown,  New  Egypt,  Timber 
Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Textularia  turris  d'Orbigny. 

Textularia   turris  cPOrbigny,    1840;   Mem.  Soc.  G6ol.  France,  ser.  1.,  Vol.  IV,  p.  46, 

PI.  IV,  figs.  27,  28. 
Textularia  turris  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  366,  PL  XLIV,  figs.  4,  5. 

Test  nearly  round  in  transverse  section,  elongate,  conical,  rugose, 
tapering,  anteriorly  truncate;  chambers  numerous,  complauate,  some- 
what irregular,  quite  distinct  at  the  distal  end. 

Length,  1  mm. 

Locality. — Rancocas  formation,  Yincentown,  Timber  Creek,  New 
Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Genus  YERNEUILINA  d'Orbigny. 
Yerneuilina  polystropha  (Reuss). 

Bulimina  polystropha  Reuss,  1845-46;  Verstein.  bohm.  Kreide,  pt.  2,  p.  109,  PL  XXIV. 

fig.  53. 
Verneuilina  jwlystropha  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  386,  PL  XLVII,  figs. 

15-17. 

Test  arenaceous,  rough,  somewhat  triangular,  composed  of  only  a 
few  chambers,  which  increase  very  rapidly  in  size  from  below  down- 
ward;   aperture  a  central  arched  opening  in  the  ultimate  segment. 

Length,  0.43  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Yerneuilina  triquetra  (Mliuster). 

Plato  II,  fig.  2. 

Textularia  triquetra  Munster,  1838;  in  Roemer's  paper,  Neues  Jahrb.,  p.  384,  PL  III, 

fig.  19. 
Textularia  atlantica  Bailey,  1851;  Smithsonian  Contrib.,  Vol.  II,  art.  3,  p.  12,  figs. 

38-43. 
Verneuilina  triquetra  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  383,  PL  XLVII,  figs.  18-20. 

Test  composed  of  coarse  sand  grains  and  scattered  grains  of  glauco- 
nite,  triserial;  chambers  with  flattened  sides,  definitely  marked  by 
sutures,  eight  to  ten  in  each  series;  transverse  section  an  almost  equi- 
lateral triangle;  surface  rugose,  and  the  coarse  sand  grains  are  inter- 
spersed with  grains  of  glauconite;   septal  lines  arched  in  the  central 
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portion  and  directed  downward  toward  the  edges;  triangular  edges 
not  always  straight,  but  carved  somewhat  in  passing  from  the  primor- 
dial to  the  distal  end ;  aperture  a  median  elongated  slit  with  a  depressed 
margin. 

The  shell  is  of  a  dull-gray  color,  and  attains  large  size. 

An  analysis  of  Vemeuilina  triquetra  gave  41.37  per  cent  of  silica. 
The  sand  grains  are  very  firmly  cemented  by  calcareous  substance 
which  forms  the  base  of  the  shell. 

It  is  a  very  common  species. 

Length,  3.13  mm. 

Locality. — Rancocas  formation,  Vincentown,  Mullica  Hill,  and  Timber 
Creek,  New  Jersey.     Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Genus  TRITAXIA  Reuss. 
Tritaxia  tortilis  (Reuss). 

Bulimina  tortilis  Reuss,  1861;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XLIV,  pt.  1,  p.  338,  PI.  VIII, 
fig.  3,  a,  I). 

Test  small,  trihedral;  chambers  few,  five  to  seven  in  each  series, 
somewhat  inflated  and  depressed  at  the  septal  lines;  peripheral  mar- 
gins rather  sharp;  primordial  end  bluntly  pointed ;  ultimate  segment 
large,  overreaching,  and  bearing  the  elliptical  aperture  near  the  upper 
part  of  the  septal  face. 

Length,  0.52  mm. 

Locality. — Rancocas  formation,  Swedesboro,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Tritaxia  tricarinata  (Reuss). 

Textularia  tricarinata  Reuss,  1845-16;  Verstein.  bohin.  Kreide,  pt.  1,  p.  39,  PL  VIII, 

lig.  60. 
Tritaxia  tricarinata  Brady,  1884 ;  Chal.  Rept.,  Vol.  IX,  p.  389,  PI.  XLIX,  figs.  8,  9. 

Test  tricarinate;  lateral  surfaces  slightly  concave,  consisting  of  a 
few  (four. or  five)  rather  indistinct  segments  in  each  row;  aperture 
central,  rotund,  in  a  short  elevated  neck. 

Length,  1.3  mm. 

Locality. — Rancocas  formation,  Swedesboro,  Timber  Creek.  New 
Jersey;  Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Genus  GAUDRYINA  d'Orbigny. 
Gaudryina  pupoides  d'Orbigny. 

Gaudryina  pupoides  d'Orbigny,  1840;  M6m.  Soc.  g6ol.  France,  ser.  1,  Vol.  IV,  p.  44, 

PI.  IV,  figs.  22-24. 
Gaudryina  pupoides  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  378,  PI.  XLVI,  figs.  1-4, 

"  Gaudryina  pupoides  is  an  easily  recognized  species.  Its  dimor- 
phous mode  of  growth  is  generally  very  apparent,  and  its  variability  is 


32  CRETACEOUS    FORAMINIFERA    OF    NEW    JERSEY.  [bull.  88. 

limited  to  such  features  as  the  number  of  segments,  the  relative  length 
and  breadth  of  the  test,  and  the  degree  of  lateral  compression.  In 
recent  shells  the  walls  are  thin  and  calcareous,  smooth  externally,  and 
almost  invariably  of  a  grayish  hue;  fossil  specimens  sometimes  exhibit 
slightly  rough  exterior.  In  form  and  position  the  aperture  resembles 
that  of  the  typical  Textularire,  but  it  is  often  surrounded  by  a  raised 
tip  or  border."     (Brady,  loc.  cit.) 

Length,  2  mm. 

Locality. — Rancocas  formation,  Viucentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Genus  CLAVULINA  d'Orbigny. 
Clavulina  communis  d'Orbigny. 

Clavulina  communis  d'Orbigny,  1826;  x4.nn.  Sci.  Nat.,  Vol.  VII,  p.  268,  No.  4. 
Clavulina  communis,  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne;  p.  196,  PI. 
XII,  figs.  1,  2. 

Test  elongate,  straight,  rough  externally  and  arenaceous;  early  seg- 
ments triquetrous,  spiral,  and  forming  a  pointed  apex,  a  transverse  section 
of  which  is  round,  not  angular  as  in  Clavulina  parisiensis  d'Orbigny; 
anterior  chambers  marked  by  depressed  septa,  somewhat  irregular  in 
size,  but  the  ultimate  one  is  the  largest;  aperture  normally  a  central 
opening  in  a  short  tubular  neck  of  the  ultimate  chamber. 

Length,  2.1  mm. 

Locality. — Rancocas  formation,  Brownsville,  New  Jersey. 

Geological  distribution.— Tipper  Cretaceous  to  Recent. 


Clavulina  parisiensis  d'Orbigny. 


i 


Clavulina  parisiensis  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  268,  No.  3;  Modcle, 

No.  66. 
Clavulina  parisiensis  Brady,  1884;  dial.  Kept.,  Vol.  IX,  p.  395,  PI.  XL VIII,  figs.  14-18. 

Test  coarsely  arenaceous,  elongated,  straight  or  nearly  so;  ultimate 
chambers  nodosarian,  short,  marked  by  straight,  somewhat  depressed 
septa;  primordial  segments  triquetrous  as  in  Clavulina  communis 
d'Orbigny,  but  wedge  shaped  and  triangular  in  outline  instead  of 
being  rounded;  aperture  a  central  opening  in  a  short  tubular  neck. 

Length,  2.4  mm. 

Locality. — Rancocas  formation,  Brownsville,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Occurs  with  the  preceding  not  rarely  in  the  lime  sand  of  Brownsville. 

Siibfamily   BTJUiIMIIISri^r^E:. 

Genus  BULIMINA  d'Orbigny. 
Bulimina  puschi  Reuss. 

Bulimina  puschi  Renss,  1851;   Haidinger's  Naturw.  Abhandl.,  Vol.  IV,  pt.  1,  p.  37, 
PI.  Ill,  fig.  6. 

Test  elongate  oval,  obtusely  rounded  above,  acutely  rounded  below, 
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shell  wall  very  punctate;  chambers  rapidly  increasing  in  size  from 
below  upward,  irregularly  wedge-shaped,  moderately  depressed  at  the 
sutures;  aperture  a  comma- shaped  slit  near  the  margin  of  the  ulti- 
mate segment. 

Length,  0.5  mm. 

Locality, — Monmouth  formation,  Freehold,  New  Jersey.     Very  rare. 

Geological  distribution. — Cretaceous. 

Bulimina  variabilis  d'Orbigny. 

Bulimina  variabilis  d'Orbigny,  1840;    M6m.  Soc.  g6ol.  France,  ser.  1,  Vol.  IV,  pt.  1,  p. 

40,  PI.  IV,  figs.  9-12. 
Bulimina  variabilis  Reuss,  1845-46 ;  Verstein.  bohm.  Kreide,  pt.  1,  p.  37,  PI.  VIII,  figs. 

56,  76,  77. 

Test  variable,  ovate  or  oblong,  very  finely  perforate;  spire  short, 
obtuse  posteriorly;  segments  few,  very  narrow,  slightly  oblique;  ulti- 
mate chamber  ending  in  a  flat  surface;  aperture  oval,  situated  at  the 
inner  margin. 

Diameter,  0.2-0.3  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  small  species  from  the  New  Jersey  marl  beds  agrees  closely  with 
the  figures  of  Professor  Reuss.  It  has  been  recognized  only  in  the 
lower  marl  bed  at  Freehold,  and  is  a  rare  form. 

Genus  BOLIVINA  d'Orbigny. 

Bolivina  punctata  d'Orbigny 

Plate  II,  fig.  3. 

Bolivina  punctata  d'Orbigny,  1839;  Foram.  Am6r.  Merid.,  p.  63,  PI.  VIII,  figs.  10-12. 
Bolivina  antiqua  d'Orbigny,  1846;  Forain.  Foss.  Bassin  tert.  Vienne,  p.  240,  PI.  XIV, 

figs.  11-13. 
Bolivina  jninctata  Brady,  1884 ;  Cbal.  Rept.,  Vol.  IX,  p.  417,  PI.  LII,  figs.  18, 19. 

Test  elongate,  textulariform,  smooth,  compressed,  finely  perforate, 
anterior  end  obtuse,  posterior  acute,  lateral  margins  subcarinate ;  cham- 
bers five  to  seven  in  each  series;  septal  lines  depressed;  aperture  ter- 
minal, simple,  oval. 

Length,  0.35  mm.;  greatest  breadth,  0.15  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation,  Freehold,  and  Bruere's  pits  on  Crosswicks  Creek, 
New  Jersey. 

Geological  distribution. — Cretaceous  to  Becent. 

This  species  is  common  at  Freehold.  It  resembles  Bolivina  texti- 
laroides  Keuss  in  the  small  number  of  chambers  and  somewhat  broader 
outline,  but  differs  from  this  latter  species  in  being  much  more  oval  in 
outline  when  seen  in  transverse  section. 

3069 3 
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BOLIVINA   TEXTILAROIDES   ReuSS. 

Bolivina  textilaroides  Reuss,  1862 ;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XLVI,  p.  81,  PI.  X, 

fig.  1. 
Bolivina  textilaroides  Brady,  1884;  Chal.  Rept.,  Vol.  IV,  p.  419,  PL  LII,  figs.  23-25. 

Test  textulariforin ;  segments  few  in  number,  about  six  in  each  series ; 
septal  lines  depressed,  and  the  chambers  somewhat  inflated;  surface 
smooth,  finely  punctate;  peripheral  margins  rounded,  and  more  or  less 
lobulated. 

Length,  1  mm. 

Locality. — Matawan  formation,  Marsh alltown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent, 

This  species  is  less  common  than  Bolivina  punctata. 

Genus  PLEUROSTOMELLA  Reuss. 
Pleurostomella  subnodosa  Reuss. 

Nodosaria  nodosa  (pars)  Reuss,  1845-46;  Verstein.  bohni.  Kreide,   pt.  1,  p.  28,   PI. 

XIII,  fig.  22. 
Dentalina  subnodosa  (pars)  Reuss,  1850;  Haidinger's  Naturw.  Abhandl.,  Vol.  IV,  pt.  1, 

p.  24,  PL  I,  fig.  9. 
Pleurostomella  subnodosa  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  412,  PI.  LII,  figs.  12, 13. 

Test  elongate,  almost  straight,  with  somewhat  irregular  outline ; 
chambers  enlarging,  slightly  convex,  separated  by  oblique  sutures ; 
ultimate  chamber  largest,  shortly  acute;  primordial  chamber  small- 
est, rounded;  aperture  an  elongated,  naked,  oval  opening  extending 
slightly  down  the  side  of  the  ultimate  segment. 

Length,  1  mm. 

Locality. — Rancocas  formation,  Timber  Greek,  New  Jersey. 

Geological  distribution.— Cretaceous  to  Recent. 

Family  LAGENID^E. 
.  SxiTDfaixiily  LAG-ENIN.E. 

Genus  LAGENA  Walker  and  Boys. 
Lagena  globosa  (Montagu). 

Yermiculum  globosum  Montagu ;  Testae.  Brit.,  1803,  p.  523. 

Oolina  simplex  Reuss,  1851;  Haidinger's  Naturw.  Abliandl.,  Vol.  IV,  pt.  1,  p.  22,  PL  I, 

fig.  2. 
Lagena  globosa  Reuss.  1863;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XLVI,  pt.  1,  p.  318,  PI.  I, 

figs.  1-3. 
Lagena  globosa  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  452,  PI.  LVI,  figs.  1-3. 

Test  subglobular,  elliptical  or  pyriform;  surface  smooth;  finely  per- 
forate shell  with  thin,  hyaline  cell  walls;  anterior  margin  somewhat 
projecting,  with  aperture  in  an  entorolenian  neck.  • 

Length,  2  mm. ;  breadth,  1.5  mm. 

Locality. — Rancocas  formation,  Yincentown  and  Mullica  Hill,  New 
Jersey. 

Geological  distribution. — Jurassic  to  Recent. 
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Genus  VITBEWEBBINA  Chapman. 

"Test  opaque  to  translucent,  of  a  whitish  or  pale-brown  color.  Shell 
wall  very  finely  perforated,  consisting  of  a  single  hemispherical  or 
pyriform  chamber,  or  of  a  graduated  series  dispersed  usually  in  a 
curved  line,  and  adherent  upon  some  foreign  substance.  The  chambers 
are  connected  by  stolon  tubes,  very  distinctly  seen  on  the  under  sur- 
faces of  the  specimens  which  have  become  detached.  The  surface 
of  the  shell  may  be  smooth,  pitted,  or,  as  in  Dr.  Sollas's  specimen, 
tuber  eulate."1 

Vitrewebbina  sollasi  Chapman. 

Plate  II,  figs.  5a,  5b. 

Vitrewebbina  sollasi  Chapman,  1892;  Geol.  Mag.,  n.  s.,  decade  3,  Vol.  IX,  No.  2,  Feb., 
pp.  53-54,  PI.  II,  fig.  4. 

Test  smooth,  adherent,  hyaline,  finely  perforate;  consisting  of  one  or 
many  chambers  arranged  in  a  more  or  less  curving  irregular  chain ; 
chambers  attached  by  stoloniferous  tubes;  aperture  terminal  in 
ultimate  chamber;  length  variable,  dependent  upon  the  number  of 
chambers. 

Breadth,  0.2-0.6  mm. ;  shell  diameter,  0.01  mm. 

Locality. — Rancocas  formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  is  a  very  common  form  at  Vincentown,  and  is  frequently  found 
adhering  to  Flabellina  sagittaria,  although  often  occurring  on  other 
shell  fragments.  Although  the  primordial  chamber  is  generally  the 
smallest  and  the  ultimate  the  largest,  there  is  no  regularity  of  arrange- 
ment in  regard  to  size  of  the  chambers. 

It  was  with  some  difficulty  that  the  x)osition  of  this  form  was  deter- 
mined. The  structure  of  the  shell  substance  alone  separates  it  from 
Trocliammina  irregularis  Carpenter,2  but  solution  of  the  shell  in  hydro- 
chloric acid  failed  to  reveal  any  trace  of  arenaceous  or  siliceous  mate- 
rial, although  in  some  cases  there  was  an  inner  coating  of  amorphous 
material  remaining  insoluble  in  the  acid. 

A  form  similar  to  the  one  under  discussion  is  figured  by  Quenstedt3 
and  described  by  him  as  Bullopora  rostrata  in  the  following  words: 
"This  consists  of  simple,  small,  dark  hemispheres,  united  with  each 
other  through  lengthened  tubes.  This  tube  often  projects  from  the  end 
cell  like  a  beak,  whence  I  have  given  it  its  name.  Generally  the  pus- 
tules (chambers)  increase  in  size,  with  now  and  then  smaller  ones 
between,  while  the  primordial  cell  is  similar  to  those  succeeding." 
This  species  is  described  by  Schwager4  as  Placopsilina  rostrata1  and  is 
placed  under  the  calcareous  perforate  division  of  the  Dentaloidea. 

1  Chapman,  Geol.  Mag.,  n.  s.,  decade  3,  Vol.  IX,  No.  2,  Feb.  1892,  p.  53. 

2  Introduction  to  the  Study  of  the  Foraminifera,  p.  142,  PL  XI,  figs.  6-10. 

3  Der  Jura,  1858,  p.  580,  Atlas,  PI.  LXXIII,  fig.  28. 

4  Bolletino  del  E.  Comitate  Geol.  d'ltalia,  1877,  Vol.  VIII,  p.  18,  PI.  fig.  12. 


36  CRETACEOUS    FORAMINIFERA    OF    NEW    JERSEY.         [bull. 88. 

In  the  original  description  of  the  genus  Placopsilina1  no  mention  is 
made  of  the  nature  of  the  test,  whether  of  arenaceous  or  calcareous  com- 
position, but  later  authorities  (Brady2)  consider  the  genus  under  are- 
naceous types  of  the  Lituolidre. 

The  tubulated  structure  of  the  genus  Webbina,  simulating  the  are- 
naceous Trochammin?e,  is  quite  striking,  and  its  calcareous  composition 
in  this  case  led  to  a  discussion  by  Dr.  W.  J.  Sollas,3  "On  the  perforate 
character  of  the  genus  Webbina,"  etc.,  aud  the  later  establishment  of 
a  new  genus,  Yitre webbina,  by  Frederick  Chapmau,4  which  I  have 
adopted  as  a  solution  of  the  difficulty  presented  by  this  isomorphous 
form. 

YlTRE WEBBINA  L^EVIS   (Sollas). 

Plate  II,  figs.  4a,  4b. 

Webbina  Iwvis,  Sollas,  1877 ;  Geol.  Mag.,  n.  s.,  decade  2, Vol.  IV,  No.  3,  March,  pp.  103-104, 
PI.  VI,  figs.  1-3. 

Test  very  similar  to  Vitreivebbina  sollasi  in  shape  and  general  appear- 
ance, and  differing  from  that  species  only  in  having  no  external  marginal 
flange  and  in  being  somewhat  more  elevated.  The  form  occurs  with  the 
preceding  in  the  lime  sand  at  Yincentown,  but  is  not  very  common,  while 
Vitreivebbina  sollasi  is  rather  plentiful. 

Locality. — Eaucocas  formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Subfamily    ISrODOS^Rinsr^E. 

Genus  NODOSAEIA  Lamarck. 

NODOSARIA  ACUMINATA   (KeUSS). 

Dentalina  acuminata  Reuss  1860;   Sitz.  Akad.  Wiss.  Wien,  Vol.  XL,  p.  181,  PI.  I,  fig.  7. 

Test  elongate,  straight,  tapering  sharply;  surface  smooth;  nine  oval, 
regular  chambers,  rapidly  increasing  in  size  toward- the  distal  end; 
primordial  end  acuminate;  ultimate  chamber  globose,  anteriorly  pro- 
longed into  a  distinct  eccentric  tube;  septa  depressed,  transverse; 
aperture  nipple  shaped. 

The  above  species  is  very  similar  to  Dentalina  subrecta  Keuss,  but 
the  latter  has  fewer  segments  and  the  proximal  end  less  acuminate. 

Length,  0.9  mm. 

Locality. — Rancocas  formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Cretaceous. 

1  d'Orbigiiy,  A.  D.,  Prodrome  de  Paleontologie  Stratigraphique,  1850,  Vol.  II,  p.  96. 

2  Challenger  Report,  1884,  Vol.  IX,  p.  314. 

3  Geol.  Mag.,  n.  s.,  decade  2,  Vol.  IV,  No.  3,March,  1877,  pp.  102-105. 
4 Geol.  Mag.,  n.  s„  decade  3,  Vol.  IX,  No,  2,  Feb.,  1892,  p.  53. 
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NODOSARIA  ADOLPHINULA  (d'Orbigny). 

Dentalina  adolphinula  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  51,  PI. 

II,  figs.  18-20. 
Dentalina  adolphinula  Sherborn  and  Chapman,  1886;  Jour.  Roy.  Micros.  Soc,  ser.  2, 

Vol.  VI,  p.  750,  PI.  XV,  figs.  11,  a,  o,  12. 

Test  composed  of  six  or  seven  short,  oval  chambers,  very  strongly 
separated  by  septal  constrictions.  The  anterior  portions  of  the  ultimate 
chambers  are  smooth,  but  upon  the  lower  ends  of  these  are  two  rows 
of  spines  or  tubercles  jutting  out  at  a  low  angle  from  the  surface.  Upon 
the  primordial  segments  these  spines  are  found  to  cover  the  whole  sur- 
face. Primordial  chamber  armed  with  a  short  spine;  ultimate  segment 
ending  in  a  tubular  neck,  which  carries  the  round  aperture. 

Length,  1  mm.  and  over. 

Locality. — Kancocas  formation,  southeast  Swedesboro,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  small  nodosarian  form  is  not  uncommon  in  the  lime-sand  beds 
below  Swedesboro. 

NODOSARIA  ANNULATA  ReUSS. 

Nodosaria  annul  at  a  Reuss,  1844;  Geogn.  Skizze  Bohnien,  Vol.  II,  pt;  1,  p.  210. 
Nodosaria  annulata  Reuss,  1845-46;  Verstein.  bohm.  Kreide,  pt.  1,  p.  27,  PI.  VIII,  figs.  4, 
67.     PI.  XIII,  fig.  21. 

Test  smooth  and  glistening,  arcuate,  very  elongate,  tapering  sharply 
to  a  point  toward  the  proximal  end;  chambers  spherical,  numerous, 
fifteen  to  twenty,  more  constricted  and  globose  toward  the  ultimate 
chamber,  which  is  prolonged  somewhat  in  its  upper  portion  and  carries 
the  round  mammillate  aperture;  septa  transverse,  definitely  depressed 
at  the  anterior  end. 

This  is  one  of  the  largest  of  all  our  nodosarian  types.  It  resembles 
the  specimens  of  Nodosaria  obliqua,  but  is  easily  distinguished  from  the 
latter  by  its  smooth  surface.  The  proximal  end  of  the  shell  sometimes 
shows  very  faint  stride  as  indications  of  ribs,  but  these  are  never 
prominent,  and  are  visible  only  under  the  microscope. 

Length,  over  10  mm.  in  long  specimens;  breadth  of  largest  chamber, 
1  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey;  Rancocas 
formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Nodosaria  communis  (d'Orbigny.) 

Dentalina  communis  cVOrbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  254,  No.  35. 
Nodosaria  communis  Brady,  1884 ;   Chal.  Rept.,  Vol.  IX,  p.  504,  PL  LXII,  figs.  19-22. 

Test  elongate,  slightly  arcuate,  smooth;  septa  oblique,  depressed; 
chambers  numerous,  ten  to  fifteen,  convex  anteriorly;  aperture  small, 
radiate,  situated  near  the  incurved  margin. 
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Length,  3.26  mm. 

Locality. — Monmouth  formation,  Cream  Ridge,  Bruere's  pits  on  Cross- 
wicks  Creek,  New  Jersey;  Rancocas  formation,  New  Egypt,  Mulliea 
Hill,  Timber  Creek,  New  Jersey. 

Geological  distribution. — Permian  to  Recent. 

Nodosaria  consobrina  (d'Orbigny.) 

Dentalina   consobrina  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  46,  PI. 

II,  figs.  1-3. 
Nodosaria  consobrina  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  501,  PI.  LXII,  figs.  23,24. 

Test  smooth,  dentaliue,  attenuated,  and  graceful;  chambers  nine  or 
ten,  shorter  and  less  distinct  at  the  .proximal  end  but  becoming  more 
definite  above  and  more  elongated;  septa  distinct,  straight,  or  nearly 
so,  becoming  more  marked  in  the  proximal  extremity;  ultimate  cham- 
ber somewhat  prolonged  into  a  neck  which  carries  the  oral  aperture; 
proximal  end  very  neatly  rounded. 

Length,  2  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  slender  little  species  is  very  closely  allied  to  the  emaciate  variety 
found  io  the  Rancocas  marl  beds,  but  it  is  not  so  elongated  and  has  a 
much  smaller  number  of  chambers. 

Nodosaria  consobrina  var.  emaciata  Reuss. 

Nodosaria  (D.)  consobrina,  var.  emaciata,  Reuss,  1865;  Dents.  Akad.  Wiss.  Wien,  Vol. 

XXV,  p.  132,  PI.  II,  figs.  12, 13. 
Nodosaria  (D.)  consobrina,  var.  emaciata,  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  502,  PI. 

LXII,  figs.  25,  26. 

Test  smooth,  greatly  elongated,  tapering;  segments  numerous,  short, 
elongate  oval;  similar  to  Nodosaria  consobrina,  but  more  elongated 
and  slender;  septa . somewhat  depressed,  transverse,  primordial  end 
rounded;  aperture  mammillate,  somewhat  prolonged  into  a  tube. 

Length,  2  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey ;  Rancocas 
formation,  Vineentown,  New  Jersey. 

Geological  distribution.— Cretaceous  to  Recent. 

Nodosaria  farcimen  (Soldani). 

Orthoceras  farcimen  Soldani,  1791;  Testaceographia,  Vol.  I,  pt.  2,  p.  98,  PI.  CV,  Fig.  O. 
Dentalina  farcimen  Reuss,  1863;   Bull.  Acad.  Roy.  Beige,  ser.  2,  Vol.  XV,  p.  146,  PI.  I, 

fig.  18. 

Test  arcuate,  tapering,  with  from  six  to  ten  inflated  segments,  sepa- 
rated by  deep,  straight,  transverse  sutures.  The  latter  quality  sepa- 
rates this  species  from  Nodosaria  cowimunis,  in  which  the  sutures  are 
oblique.     There  is  also  an  irregularity  in  the  increase  of  the  size  of  the 
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chambers  noticeable  in   most   specimens.     The   ultimate   chamber  is 
prolonged  into  a  round  tube  which  bears  the  oral  opening. 

Length,  2.82  mm. 

Locality. — Ban  cocas  formation,  New  Egypt,  New  Jersey. 

Geological  distribution. — Permian  to  Recent. 

Nodosaria  filiformis  d'Orbigny. 

Nodosaria  filiformis  d'Orbigny,  1826 ;  Ann.  Sci.  Natnr.,  Vol.  VII,  p.  253,  No.  14. 
Dentalina  gracilis  d'Orbigny,  1840;   Mem.  Soc.  geol.  France,  ser.  1,  Vol.  IV,  p.  14,  PL  I, 

fig.  5. 
Nodosaria  filiformis  Brady,  1884 ;  Glial.  Rept.,  Vol.  IX,  p.  500,  PI.  LXIII,  figs.  3-5. 

Test  slender,  elongated,  smooth,  crenate;  chambers  numerous  (12), 
distinct,  elongate  oval;  septa  transverse,  nonoblique:  aperture  simple, 
round. 

Length,  2.1  mm. 

Locality. — Monmouth  formation,  Oream  Ridge,  Redbank,  New  Jersey; 
Rancocas  formation,  Mullica  Hill,  Timber  Creek,  New  Jersey. 

Geological  distribution. — Lias  to  Recent. 

Nodosaria  indifferens  (Reuss). 

Dentalina  indifferens  Reuss,  1863;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XLVIII,  pt.  1,  p.  44, 
PL  II,  figs.  15,  16. 

Test  consisting  of  from  six  to  eight  smooth,  short,  inflated  chambers 
of  unequal  size;  primordial  chamber  larger  than  the  succeeding  one, 
obtusely  rounded ;  ultimate  chamber  large  and  more  constricted  than 
any  of  the  other  chambers. 

Length,  1.7  mm. 

Locality. — Monmouth  formation,  Cream  Ridge,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

Nodosaria  inornata  (d'Orbigny). 

Dentalina  inornata  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  44,  PI.  I, 

figs.  50,  51. 
Dentalina  inornata  Sherborn  and  Chapman,  1886;  Jonr.  Roy.  Microsc.  Soc,  ser.  2, 

Vol.  VI,  pt.  2,  p.  750,  PI.  XV,  fig.  8. 

Test  smooth,  gently  tapering,  with  chambers  distinct  and  more 
indented  upon  one  side  than  upon  the  other;  septa  very  oblique,  and 
curving  very  slightly  in  the  central,  and  more  markedly  so  near  the 
margin  of  the  lowest  end  of  each  chamber;  aperture  nearer  one  side. 

Only  three  segments  preserved. 

Length  unknown. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

The  New  Jersey  specimens  are  almost  identical  with  the  form  figured 
by  Sherborn  and  Chapman  from  the  London  clay  of  England. 
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According  to  Professor  Brady,  this  species  is  considered  to  be  iden- 
tical with  Nodosaria  communis  d'Orbigny,  and  is  given  by  him  as  a 
synonym  under  that  name,  but  it  is  here  kept  distinct  for  several 
reasons,  as  it  is  by  Chapman  and  Sherborn. 

Nodosaria  laevigata  d'Orbigny. 

Nodosaria  (Glandulina)   laevigata  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  252, 

PL  X,  figs.  1-3. 
Glandulina  laevigata  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  29,  Pi.  I, 

rigs.  4,  5. 
Nodosaria  laevigata  Brady,  1884;  Chal.    Rept.,  Vol.  IX,  pp.  490,  493,  PI.  LXI,  rigs. 

17-22,  32. 

Test  cylindrical,  tapering  rapidly  to  a  point  at  the  primordial  cham- 
ber; shell  smooth,  consisting  of  five  or  six  short,  indistinct  segments; 
septal  lines  transverse;  aperture  round,  crenulate. 

This  small  species  occurs'  sparingly  in  the  lime  sand  at  Yincentown. 
Tht4  American  specimens  are  very  similar  to  the  forms  from  Germany 
figured  by  Professor  Eeuss  under  the  name  Glandulina  elliptica.1 

Length,  0.65  mm. 

Locality. — Bancocas  formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Nodosaria  lonoiscata  d'Orbigny. 

Nodosaria  longiseata  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  32,  PI.  I, 
figs.  10-12. 

Test  elongate,  smooth,  consisting  of  chambers  greatly  extended  and 
united  end  to  end  by  definite  constrictions.  The  forms  are  never  found 
of  lull  length,  owing  to  the  weak  jointing  of  the  segments,  which  allows 
them  to  break  apart  very  readily.  The  species  is  somewhat  similar  to 
Nodosaria  ovulata  Sherborn  and  Chapman,  but  the  chambers  are  not 
angular  at  their  base,  as  in  the  latter  species. 

Length  unknown. 

Locality. — Manasquan  formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

Nodosaria  multicostata  (d'Orbigny). 

Dentalina  multicostata  d'Orbigny,  1840;  M6in.  Soc.  geol.  France,  ser.  1,  Vol.  IV,  p.  15, 
PI.  I,  figs.  14,  15. 

Test  large,  abruptly  tapering,  arcuate;  surface  marked  by  numerous 
(24  at  the  anterior  end)  sharp,  distinct,  longitudinal  costae,  slightly 
twisted  and  irregular  in  their  arrangement;  chambers  nine  or  ten, 
short,  deeply  constricted,  becoming  more  distinct  toward  the  proxi- 
mal end;  aperture  small,  rotund,  ending  in  a  definitely  constricted  neck 
surrounded  by  a  crenulated  margin. 

Length,  4-5  mm. 

i  Sitz.  Akad.  Wiss.  Wein,  1863,  Vol.  XLVIII,  p.  47,  PI.  Ill,  figs.  29-31. 
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Locality. — Eancocas  formation,  Blue  Ball,  New  Jersey,  i 
Geological  distribution. — Carboniferous  to  Cretaceous. 

Nodosaria  nitida  d'Orbigny. 

Nodosaria  nitida  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  254,  No.  33. 

Nodosaria  nitida  Parker,  Jones,  and  Brady,  1871 ;  Ann.  Nat.  Hist.,  ser.  4,  Vol.  VIII, 

p.  158,  PI.  IX,  fig.  44. 
Nodosaria  nitida  Tate  and  Blake,  1876;  Yorkshire  Lias,  p.  457,  PI.  XVII,  fig.  19. 

"A  small  striate  Nodosaria,  deeply  constricted  at  its  septa  and  hav- 
ing few,  distinct,  oval,  or  fusiform  segments.  A  less  robust  form  than 
Nodosaria  scalaria,  and  less  neatly  finished  as  to  base  and  terminal 
neck  than  that  species  generally  is."  (Parker,  Jones,  and  Brady, 
loc  cit.) 

Owing  to  the  deep  constrictions,  this  form  is  easily  broken,  and  I  have 
no  specimens  with  more  than  three  segments.  The  ribs  are  very  dis- 
tinct and  elevated,  and  there  are  small  intermediate  striae  between 
some,  but  not  all,  of  the  main  costae.  The  aperture  ends  in  a  phialine 
neck. 

Length  (of  the  three  ultimate  segments),  2.82  mm. 

Locality. — Eancocas  formation,  Blue  Ball,  New  Jersey. 

Geological  distribution. — Lias  to  Becent  (!). 

Nodosaria  obliqua  (Linne). 

Nautilus  obliquus  Linn6, 1767;  Syst.  Nat.,  twelfth  ed.,  pp.  281,  1163;  1788,  ibid.,  thir- 
teenth (Gmelins)  ed.,  p.  3372,  No.  14. 

Nodosaria  sulcata  Nilsson,  1827;  Petrefacta  Suec.,  p.  8,  PL  IX,  fig.  19. 

Dentalina  sulcata  d'Orbigny,  1840;  M6m.  Soc.  g6ol.  France,  ser.  1,  Vol.  IV,  p.  15,  PI.  I, 
figs.  10-13. 

Dentalina  steenstrupi  Reuss,  1855 ;  Zeits.  deutsch.  geol.  GeselL, Vol. VII,  p.  268,  PI.  VIII, 
fig.  14a. 

Dentalina  sulcata  Renss ;  ibid.,  p.  269,  PI.  VIII,  fig.  14b. 

Dentalina  obliqua  Jones,  Parker,  and  Brady,  1866;  Monograph  Foram.  Crag,  Pal.  Soc. 
Vol.  XIX,  p.  54,  PI.  I,  fig.  9. 

Test  very  large,  elongated,  arcuate,  tapering;  septal  lines  depressed; 
numerous  costre  upon  the  surface,  which  vary  in  size  and  number  in 
different  specimens;  chambers  numerous,  ventricose,  distinct;  aperture 
central,  radiate.     Some  specimens  end  in  a  spine  at  the  distal  end. 

Length,  2-13.5  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation,  Freehold,  New  Jersey;  Eancocas  formation,  Vincen- 
town,  Blue  Ball,  Mullica  Hill,  Timber  Creek,  Harrisonville,  New  Egypt, 
New  Jersey;  Manasquan  formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Lias  to  Becent. 

This  species  is  very  common  in  the  New  Jersey  marl  beds  and  is  one 
of  the  few  forms  which  are  found  in  all  the  horizons  of  the  Upper  Cre- 
taceous series. 

The  Matawan  specimens  are  only  2  mm.  in  length. 
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Nodosaria  patjperata  (d'Orbigny). 

Dentalina  pauperata  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  46,  PI.  I, 

figs.  57,  58. 
Nodosaria  pauperata  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  500,  woodcuts,  fig.  14a,  b,  c. 

Test  smooth,  somewhat  arcuate,  tapering  very  gradually;  cham- 
bers quite  uuiform  in  size,  ten  or  eleven  in  number,  not  constricted  in 
the  lower  portion  of  the  shell,  but  becoming  distinct  and  more  con- 
stricted as  they  approach  the  proximal  end;  ultimate  segment  pro- 
longed, x^rovided  with  a  constricted  tube-like  neck  which  carries  the 
round  aperture. 

Length,  2-3  mm. 

Locality — Manasquan  formation,  Yincentown,  New  Jersey. 

Geological  distribution — Lias  to  Recent. 

Nodosaria  polyoona  Reuss. 

Nodosaria  polygona  Reuss,  1855;  Zeits.  deutsch.  geol.  Gesell.,  p.  265,  PI.  VIII,  figs.  7,  8. 

Test  cylindrical,  elongate,  costate,  tapering  very  gradually,  straight 
or  but  slightly  curved;  chambers  numerous,  ten  to  sixteen,  becoming 
more  constricted  and  globose  toward  the  ultimate  segment;  primordial 
chamber  larger  than  the  one  succeeding,  bulbous,  mucronate;  ultimate 
chamber  terminates  in  a  short  tubular  neck,  in  which  the  round  oral 
aperture  is  situated;  longitudinal  costae  few  in  number,  eight  to  ten, 
very  distinct,  and  elevated  and  extending  from  end  to  end. 

Length,  sometimes  9  mm; 

The  specimens  from  the  Matawan  marl  beds  are  small  (1.1  mm.  in 
length),  and  have  only  six  chambers,  and  are  rare,  while  the  Rancocas 
forms  are  very  numerous  and  are  among  the  largest  of  the  Nodosarire 
from  New  Jersey. 

Locality — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation,  Freehold,  New  Jersey;  Rancocas  formation,  New 
Egypt,  Blue  Ball,  Harrisonville,  New  Jersey;  Manasquan  formation, 
Yincentown,  New  Jersey. 

Geological  distribution — Cretaceous  to  Recent. 

Nodosaria  radicula  (Linne). 

Nautilus  radicula  Linne",  1767;  Syst.  Nat.,  twelfth  ed.,  pp.  285,   1164;   1788,  ibid., 

thirteenth  (Gmelin's)  ed.,  p.  3373,  No.  18. 
Nodosaria  radicula  d'Orbigny,  1826 ;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  252,  No.  3 ;  Model  No.  1. 
Nodosaria  radicula  Brady,  1876;  Palaiont.  Soc,  Vol.  XXX,  p.  124,  PI.  X,  figs.  6-16. 

Test  straight,  elongated,  tapering,  composed  of  from  four  to  seven 
subglobose  segments ;  surface  of  shell  smooth ;  septal  lines  transverse, 
depressed;  aperture  a  nipple- shaped  protuberance  on  the  ultimate  seg- 
ment. 

Length,  2  mm. 

Locality. — Rancocas  formation,  Timber  Creek,  New  Jersey. 

Geological  distribution. — Permian  to  Recent. 
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NODOSARIA  RAPHANUS   (Linn6). 

Nautilus  raphanus  Linne",  1767;  Syst.  Nat.,  twelfth  ed.,  pp.  283,  1164;    1788,  ibid., 

thirteenth  (Gmelin's)  ed.,  p.  3373,  No.  16. 
Nodosaria  raphanus  Silvestri,  1872;  Nodos.  Fos.  Viv.  d'ltalia,  p.  43,  PI.  IV,  figs.  67-81. 
Nodosaria  raphanus  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  512,  PI.  LXIV,  figs.  6-10. 

Test  elongate,  straight,  somewhat  tapering,  stoutly  built;  surface 
marked  by  eight  sharp,  elevated,  distinct  costse;  chambers  few  in  num- 
ber, generally  fewer  than  ten,  not  very  distinct,  since  the  septal  lines 
are  nonlimbate;  aperture  a  semilunar  arch,  median,  surrounded  by  a 
thickened  border. 

Length,  1  mm. 

Locality. — Eancocas  formation,  southeast  Swedesboro,  Timber  Creek, 
New  Jersey. 

Geological  distribution. — Upper  Trias  to  Recent. 

Nodosaria  roemeri  (Neugeboren.) 

Dentalina  roemeri  Neugeboren,  1856;  Denks.  Akad.  Wiss.  Wien.,  Vol  XII,  pt.  2,  p.  82. 

PI.  II,  figs.  13-17. 
Nodosaria  roemeri,  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  505,  PI.  LXIII,  fig.  1. 

Test  smooth,  consisting  of  six  or  seven  large  chambers  separated  by 
nearly  straight,  slightly  depressed  sutures;  primordial  chamber 
rounded  and  rather  blunt;  ultimate  chamber  carrying  the  oral  aper- 
ture nearer  the  incurved  margin.  Some  specimens  are  slightly  curved, 
but  the  curvature  is  never  very  great. 

Length,  0.82  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution. — -Cretaceous  to  Recent. 

Nodosaria  rotundata  (Reuss.) 

Glandulina  rotundata  Reuss,  1850;  Denks.  Akad.  Wiss.  Wien.,  Vol.  I,  p.  366,  PI.  XLVI. 

fig.  2. 
Glandulina  obtussima  Reuss,  1863;  Sitz.  Akad.  Wiss.  Wien.,  Vol.  XLVIII,  pt.  1,  p.  66, 

PI.  VIII,  figs.  92,  93. 

Test  oval,  not  much  elongated,  with  rounded  base,  consisting  of  only 
two  or  three  segments,  usually  two,  of  which  the  ultimate  chamber  is 
much  the  largest;  surface  of  shell  smooth  and  white;  aperture  small, 
rotund,  crenulate,  placed  centrally  in  ultimate  chamber. 

Length,  1-3  mm. 

This  is  not  an  uncommon  form  in  the  limes  and  at  Vincentown.  Our 
specimens  agree  very  closely  with  those  figured  by  Professor  Reuss. 

Locality. — Rancocas  formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Nodosaria  scabra  (Reuss). 

Dentalina  scabra  Reuss,  1850 ;  Denk.  Akad.  Wiss.  Wien,Vol.  I,  p.  367,  PI.  XLVI,  figs.  7,  8. 

Test  small,  elongate,  tapering;  surface  uniformly  covered  with  raised 
longitudinal   striae,   or  tubercles,  visible  only  under  high  power  in 
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reflected  light;  chambers  eight  in  number,  strongly  constricted,  becom- 
ing quite  spheroid  in  the  upper  portion;  primordial  chamber  furnished 
with  a  long,  delicate  spine  upon  the  inside  edge  of  the  line  of  flexure; 
ultimate  chamber  prolonged  into  a  round  phialine  neck;  aperture 
rotund. 

Length,  1  mm. 

Locality. — Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

Keuss  describes  this  form  as  being  very  variable  in  character,  and 
states  that  there  are  two  extreme  types,  which  would  be  considered  dis- 
tinct species  were  it  not  for  the  connecting  forms.  It  is  a  rare  species 
at  Vincentown,  and  we  can  not  state  whether  the  American  type  is  con- 
stant or  not.  The  one  described  agrees  very  closely  with  Professor 
Reuss's  figure. 

Nodosaria  spintjlosa  (Montagu). 

Nautilus  spinulosus  Montagu,  1808 ;  Test.  Brit.  Suppl.,  p.  86,  PI.  XIX,  fig.  5. 
Dentalina  spinulosa  Sherborn  and  Chapman,  1886;  Jour.  Roy.  Microsc.  Soc,  ser.  2,  Vol. 
VI,  p.  751,  PI.  XV,  fig.  13. 

Test  slightly  arcuate,  elongate;  surface  marked  by  elevated  rib-like 
spines,  which  cover  the  segments  irregularly.  These  rib-like  projec- 
tions jut  out  prominently,  especially  on  the  posterior  portion  of  each 
segment.  Chambers  somewhat  constricted,  ten  or  more  in  number  on 
long  specimens. 

Length,  2.16  mm. 

Locality. — Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Upper  Cretaceous  and  Tertiary. 

The  specimens  described  by  Professors  Chapman  and  Sherborn  were 
from  the  London  clay. 

NODOSARIA  VERTEBRAL1S   (Batsch). 

Nautilus  (Ortlioceras)  vertebralis  Batsch,  1791;  Conch.  Seasands,  p.  3,  No.  6,  PI.  II, 

fig.  6,  b. 
Dentalina  vertebralis  Sherborn  and  Chapman,  1886$  Jour.  Roy.  Microsc.  Soc,  ser.  2, 

Vol.  VI,  p.  752,  PL  XIV,  fig.  39,  a,  b. 

Test  long,  nearly  straight;  surface  marked  by  slightly  elevated  longi- 
tudinal costre,  very  slightly  twisted;  chambers  eight  in  number,  of 
uniform  size,  but  tapering  somewhat  toward  the  primordial  segment, 
uuconstricted  and  marked  by  rather  wide,  straight  transverse  septa; 
aperture  central,  mammillate. 

Length,  2.4  mm. 

Locality. — Rancocas  formation,  New  Egypt,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Dr.  Anthony  Woodward  describes  this  species  from  Stratton's  marl 
pit,  near  Mullica  Hill,  where  it  occurs  in  the  shell  layer  of  the  green 
marl,  and  also  from  Timber  Creek,  in  the  lime-sand  bed;  but  it  is  not  a 
common  form  in  either  locality. 
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NODOSARIA  WILLIAMSI   Bagg. 

Plate  III,  figs.  2a,  2b. 

Nodosaria  williamsi  Bagg,  1895;  Johns  Hopkins  Univ.  Circulars,  No.  121,  October, 
1895,  No.  59. 

Test  small,  oval  or  elliptical,  similar  to  Nodosaria  comata  Batsch,  but 
differing  from  that  species  in  the  arrangement  of  the  eostae,  which  in 
our  specimens  extend  the  entire  length  of  the  shell,  while  in  the  former 
species  the  oral  end  is  smooth.  The  costa3  are  very  numerous,  fine; 
chambers  three  or  four,  large,  inflated,  scarcely  discernible  by  the 
transverse  septa;  unconstricted  at  the  septal  nodes;  ultimate  chamber 
truncate;  aperture  very  large,  rotund. 

Length,  1.13  mm. 

Locality. — Rancocas  formation,  southeast  Swedesboro,  New  Jersey. 
Rare. 

Geological  distribution — Upper  Cretaceous. 

Nodosaria  zippei  Reuss. 

Plate  III,  fig.  1  (aberrant  form). 

Nodosaria  zippei  Reuss,  1844;  Geogn.  Skizze  Bobm,  Vol.  II,  pt.  1,  p.  210. 

Nodosaria  zippei  Reuss,  1845-  ji;  Verstein.  bobm.  Kreide,  pt.  1,  p.  25,  PI.  VIII,  figs. 

1-3. 
Dentalina pulchra  Gabb,  18G0 ;  Jour.  Acad.  Nat.  Sci.,  Philadelphia,  n.  s.,  Vol.  IV,  p.  402, 

PL  LXIX,  figs.  40,  41. 
Nodosaria  raphanistrum  Woodward,  1894;  Jour.  N.Y.  Microsc.  Soc.,Vol.  X,  No.  4,  p.  110. 

Test  straight,  or  but  slightly  arcuate,  very  large  and  long,  sometimes 
reaching  10  millimeters  in  length  j  chambers  numerous,  becoming  more 
distinct  toward  the  ultimate  chamber ;  primordial  segment  slightly 
larger  than  the  one  succeeding,  mucronate ;  surface  of  shell  marked  by 
from  seven  to  fourteen  (usually  about  twelve)  very  prominent  costre, 
only  part  of  which  extend  the  whole  length  of  the  shell ;  ultimate  cham- 
ber slightly  prolonged;  aperture  rotund. 

Length,  0  mm.  and  over.  Small  specimens,  3.2  ram.;  breadth,  0.5- 
1  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey ;  Mon- 
mouth formation,  Freehold,  New  Jersey;  Rancocas  formation,  Blue 
Ball,  Yincentown,  Harrison ville,  etc.,  New  Jersey;  Manasquan  forma- 
tion, Yincentown,  New  Jersey. 

This  beautiful  species  is  one  of  the  very  largest  forms  of  Foraminif- 
era  found  in  the  New  Jersey  Cretaceous  marl  beds,  and  was  described 
by  Gabb  as  early  as  1860,  under  the  name  Dentalina  jmlchra.  Owing 
to  its  great  length  it  is  very  easily  broken,  so  that  only  a  few  of  the 
largest  specimens  are  perfect.  It  was  very  well  described  by  Reuss  in 
1814  (loc.  cit.),  who  said  that  its  length  was  sometimes  1£  inches,  the 
number  of  chambers  twenty  to  thirty,  the  costse  seven  to  fourteen,  and 
that  there  were  secondary  riblets  occasionally  set  in  between  the  main 
costse  and  running  a  short  distance  along  the  surface  of  the  shell. 
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Eeuss  also  pointed  out  the  similarity  of  Nodosaria  septemcostata  and 
N.  undeclmcostata  Geinitz,  and  considered  the  two  latter  as  identical 
with  JV.  zippei.  Dr.  Anthony  Woodward  considers  this  species  iden- 
tical with  N~.  raphanistrum,  but  the  two  species  are  sufficiently  distinct 
to  justify  the  retention  of  the  original  name  given  by  Professor  Eeuss. 

This  species  has  a  very  wide  geological  range  and  distribution  in  the 
Cretaceous,  and  occurs  in  every  marl  bed  of  New  Jersey. 

In  the  large  amount  of  material  examined  in  the  preparation  of  this 
report  an  interesting  case  of  dimorphism  was  observed  in  one  of  the 
specimens  of  Nodosaria  zippei.  The  shell  which  has  been  previously 
referred  to  begins  as  a  textularian  with  two  chambers  side  by  side, 
each  bearing  the  same  number  of  costas  as  the  original  form  and  united 
above  into  a  straight  typical  nodosarian  chamber.  It  was  found  in  the 
green  marl  of  Blue  Ball,  where  the  Nodosaria3  are  so  perfectly  pre- 
served that  mucronate  forms  still  retain  their  spines  in  almost  perfect 
condition. 

Genus  LIKGULIKA  d'Orbigny. 
Lingulina  carinata  d'Orbigny. 

Lingulina,  carinata  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  257,  No.  1. 
Lingulina  carinata  Brady,  1884 ;  ChaL  Rept.,  Vol.  IX,  p.  517,  PI.  LXV,  fig.  16, 17. 

Test  elliptical,  elongate,  laterally  compressed ;  surface  smooth  and  glis- 
tening ;  shell  consisting  of  six  somewhat  extended  chambers,  separated 
by  arched  septa;  peripheral  margin  obtusely  angular;  chambers 
increasing  rapidly  in  size  toward  the  distal  end  and  marked  by  distinct 
transverse  septal  lines;  primordial  chamber  circular,  not  elevated; 
aperture  a  narrow  terminal  slit. 

Length,  1.2-1,85  mm. ;  breadth,  1-1.3  mm. 

Locality. — Eancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Eecent. 

This  beautiful  little  species  is  common  in  the  lime  sand  at  Vin- 
centown. It  resembles  Lingulina  boliemica  Eeuss  both  in  its  lateral 
compression  and  in  its  external  form,  but  is  distinguished  from  that 
form  by  its  broader  elliptical  outline  and  in  having  invariably  six 
chambers  instead  of  five. 

Genus  FEOIsTDIOULAEIA  Defrance. 

Frondicularia  Alata  d'Orbigny. 

Plate  II,  fig.  4b  (bottom  form). 

Frondicularia  alata  d'Orbigny,  1826 ;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  256,  No.  2. 
Frondicularia  alata  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  522,  PI.  LXV,  figs.  20-23;  PL 
LXVI,  figs.  3-5. 

Test  broadly  oval,  large,  complanate;  surface  smooth,  marked  by 
fairly  distinct  septal  lines;  chambers  narrow,  numerous,  arched;  pri- 
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mordial  segment  oval,  elevated,  situated  a  little  within  the  periphery  ; 
basal  portion  of  shell  more  or  less  covered  by  spinous  projections,  which 
are  either  single  or  united. 

Length,  4.34  mm.;  breadth,  3  mm. 

Locality.—  Eancocas  formation,  Vincentown,  Brownsville,  etc.,  New 
Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  form  is  rather  common  in  many  localities  where  the  lime  sand 
is  developed. 

FRONDICULARIA  ANGUSTA    (MlsSOn)  var.  DIMEDIA  Bagg. 

Plate  III,  figs.  7a,  7b. 

Planularia  angusta  Nilsson,  1827;  Petref.  Suec.  p.  11,  PI.  IX,  fig.  22  a,  A. 
Frondicularia  angusta  Reuss,  1845-46 ;  Verstein,  bohm.  Kreicle,  pt.  1,  p.  29,  PI.  VIII,  figs. 
13, 14. 

Test  lanceolate,  very  elongate,  strongly  compressed  and  leaf- like; 
consisting  of  from  ten  to  twelve  chambers,  which  gradually  increase  in 
size  toward  the  proximal  end,  where  the  greatest  breadth  occurs; 
primordial  chamber  spherical,  elevated,  mucronate,  and  the  surface 
marked  by  three  sharply  defined  ribs;  surface  of  shell  marked  by 
numerous  fine  longitudinal  lines,  running  nearly  parallel  to  the  lateral 
edges;  septa  distinct,  slightly  raised  externally  as  ridges;  aperture 
normally  round,  terminal. 

Length,  2.6  mm.;  breadth,  1  mm. 

Locality. — Eancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  species  is  very  closely  allied  to  the  European  form,  but  differs 
principally  in  the  number  of  chambers,  which  is  invariably  less  than 
one-half  of  those  of  the  former  type.  It  is  common  in  the  lime  sand 
at  Yincentown. 

Frondicularia  archiaciana  d'Orbigny,  var.  strkhllata,  no  v.  var. 

Plate  III,  fig.  5. 

Frondicularia  archiaciana  d'Orbigny,  1840;  M6m.  Soc.  geol.  France,  ser.  1,  Vol.  IV, 

p.  20,  PL  I,  figs.  34-36. 
Frondicularia  archiaciana  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  520,  PI.  CXIV,  fig.  12. 

Test  elongate,  complanate,  anteriorly  acute,  posteriorly  obtuse,  and 
provided  with  a  short  spine;  chambers,  six  to  eight,  relatively  large, 
equally  compressed,  and  slightly  limbate  at  the  lateral  edges;  surface 
marked  by  definite  elevated  striae,  of  which  the  two  central  rows  are 
more  prominent  than  those  near  the  margin ;  primordial  chamber  globu- 
lar; ultimate  chamber  prolonged,  tube-like;  aperture  small,  rotund. 

Length,  1.6  mm.;  breadth,  0.6mm. 

Locality. — Eancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Eecent. 
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Frondicularia  clarki  Bagg. 

Plate  III,  fig.  4. 
Frondicularia  clarki  Bagg,  1895;  Johns  Hopkins  Univ.  Circulars  No.  121,  October. 

Test  complanate,  smooth,  very  elongate  oval  in  outline ;  consisting  of 
from  twelve  to  fourteen  narrow  parallel  chambers ;  primordial  chamber 
bulbous,  elevated,  costate,  mucronate;  ultimate  chamber  elongate,  bear- 
ing upon  one  surface  a  hollow,  somewhat  extended  tube,  which  forms  an 
elevated  median  ridge  with  rather  angular  edges,  and  extends  for  a  short 
distance  down  the  shell.  This  tube  terminates  anteriorly  in  the  nearly 
rotund  aperture. 

Length,  3.4  mm,;  breadth,  0.9  mm. 

Locality. — Monmouth  formation,  Atlantic  Highlands,  New  Jersey. 
Very  rare. 

Geological  distribution. — Cretaceous. 

I  have  named  this  interesting  species  after  my  friend  and  instructor, 
Prof.  William  B.  Clark. 

Frondicularia  gajjltina  Keuss. 

Frondicularia  gaultina  Reuss,  1860;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XL,  p.  194,  PI.  V, 
fig.  5. 

Test  rather  narrow,  smooth,  very  elongate,  compressed;  consisting 
of  numerous  chambers,  gradually  increasing  in  size  from  below  upward; 
septal  lines  approximately  straight,  paralleled,  depressed;  shell  broad- 
est nearer  the  ultimate  segment,  gradually  diminishing  below ;  primor- 
dial segment  not  preserved. 

Length  unknown. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey.     Eare. 

Geological  distribution. — Cretaceous. 

Frondicularia  inversa  Eeuss. 

Frondicularia  inversa  Reuss,  1844;  Geogn.  Skizze  Bohm.,  Vol.  II,  pt.  1,  p.  211. 
Frondicularia  inversa  Reuss,  1845-46;  Verstein.  bohm  Kreide,  pt.  1,  p.  31,  PL  VIII, 
figs.  15-19;  PI.  XIII,  fig.  42. 

Test  complanate,  leaf-like,  elongate,  smooth,  broadest  near  the  mid- 
dle, tapering  at  the  sides  toward  the  anterior  and  posterior  ends  by 
straight  wedge-shaped  lateral  margins;  peripheral  edges  square;  one 
lateral  surface  slightly  curved  along  the  median  line,  opposite  surface 
approximately  flat;  chambers  ten  to  twelve,  narrow,  elongate,  nearly 
parallel  to  upper  peripheral  edges ;  primordial  chamber  oval,  elevated, 
marked  by  a  median  ridge,  mucronate;  aperture  rotund,  crenulated. 

Length,  2.82  mm.;  breadth,  1  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey.     Eare. 

Geological  distribution. — Cretaceous. 
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Frondicularia  lanceola  Reuss. 

Frondicularia  lanceola  Reuss,  1865;  Renss's  Model  No.  23  (Catalogue  No.  46,  1831). 

Test  very  elongate,  lanceolate,  tapering  sharply  to  an  acute  point  at 
the  primordial  end;  segments  numerous,  twelve  or  more,  quadrangu 
lar  in  cross  section ;  septa  depressed  sharply,  so  that  the  chambers 
appear  elevated  into  oblique  folds;  surface  smooth  and  glistening; 
peripheral  margin  limbate;  ultimate  chamber  extended  into  a  distinct 
tube,  which  carries  the  oral  aperture;  primordial  chamber  nearly 
circular,  not  elevated;  aperture  radiate. 

Length,  3  mm.;  breadth,  0.6  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

I  have  only  one  specimen  of  this  beautiful  form. 

Frondicularia  major  Bornemann. 

Plate  III,  fig.  3. 
Frondicularia  major  Bornemann,  1854;  Liasform,  Gottingen,  p.  36,  PI.  Ill,  figs.  21  a-c. 

Test  smooth,  compressed,  somewhat  thicker  along  the  median  line, 
thinner  at  the  peripheral  margins,  which  are  neatly  rounded;  chambers 
varying  from  four  to  nine;  somewhat  convex  forward;  seirtal  liues  dis- 
tinct; posterior  margin  obtusely  rounded;  anterior  acuminate;  aper- 
ture a  central  radiate  opening. 

Length,  1-4  mm.;  breadth,  1.6  mm. 

Locality. — Rancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Lias  to  Cretaceous. 

Frondicularia  ovata  Koemer. 

Plate  II,  figs.  4a,  5b  (bottom  forms),  and  Plate  IV,  figs.  2a,  2b. 
Frondicularia  ovata  Roemer,  1840;  Verstein,  norddeutsch.  Kreid.,  p.  96,  PI.  XV,  fig.  9. 

Test  ovate,  complanate,  smooth;  consisting  of  a  small  number  of 
parallel  chambers,  which  are  distinct  and  marked  very  slightly  at  the 
lower  peripheral  edges  by  the  septal  endings;  primordial  chamber 
flat,  basal;  ultimate  chamber  large,  slightly  prolonged  into  the  rounded 
aperture;  peripheral  margins  rather  squarely  set  off. 

Length,  9.82  mm. 

Locality. — Matawan  formation,  Marshalltown, New  Jersey;  Eancocas 
formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Frondicularia  pulchella  Karrer. 

Frondicularia pulchella  K&Yrev,  1870;  Jahrb.  k.  k.  geol.  Reicbsanstalt,  Vol.  XX,  p.  171, 
PI.  1,  fig.  8. 

Test  large,  elongated,  complanate;  surface  smooth,  marked  by  rather 
3069 4 
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distinct  septal  lines,  which  separate  the  narrow,  extended,  parallel 
chambers ;  greatest  width  near  the  middle  of  the  shell,  thence  taper- 
ing rather  sharply  toward  both  extremities,  but  the  lower  portion 
slightly  incurved,  while  the  anterior  end  is  slightly  outcurved,  though 
not  markedly  so;  primordial  segment  lost. 

Length,  about  5  ruin.;  breadth  (central),  1.8  mm. 

Locality. — Matawan  formation,  Marshall  town,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Frondicularia  reticulata  (Eeuss). 

Plate  III,  fig.  6. 

FlabelUna  reticulata  Reuss,  1850;  Haidinger's  Nat.  Abhandl.,  Vol.  IV,  pt.  1,  p.  30,  PI. 
I,  fig.  22. 

Test  thin,  leaf- like,  broad  at  the  center,  but  tapering  rapidly  toward 
the  oral  end;  consisting  of  ten  rather  narrow,  elongated  chambers,  the 
surfaces  of  which  are  marked  transversely  by  numerous  delicate  costa3, 
which  run  from  septum  to  septum,  and  completely  cover  the  whole 
form  like  a  network;  primordial  chamber  nearly  circular,  but  not  ele- 
vated, very  slightly  eccentric,  yet  not  enough  to  justify  its  being  placed 
among  flabelline  types. 

Length,  0.87  mm. ;  greatest  breadth,  0.88  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  is  one  of  the  most  beautiful  of  all  frondicularians,  and  is  at  the 
same  time  exceedingly  rare.  We  have  only  one  specimen  from  the 
Lower  Marl  at  Freehold,  and  it  is  interesting  to  note  that  Professor 
Eeuss  records  the  single  occurrence  of  a  perfect  specimen  from  the 
Kreidemergel  of  Lemberg. 

Frondicularia  verneuilina  d'Orbiguy. 

Frondicularia  verneuil'ma  d'Orbigny,  1840;  M6111.  Soc.  ge*ol.  France,  ser.  1,  Vol.  IV,  p. 
20,  PI.  I.,  figs.  32,  33. 

Test  elongate  elliptical;  peripheral  margins  gracefully  curved,  broad- 
est near  the  center,  not  compressed  laterally  as  much  as  most  Frondic- 
ularia; chambers  relatively  large,  few;  primordial  segment  globose, 
costate,  mucronate,  distinctly  set  off  from  the  succeeding  chamber; 
ultimate  chamber  prolonged  into  a  tubular  neck,  which  carries  the  little 
round  aperture. 

Length,  1.5  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution. — Cretaceous. 
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Genus  EHABDOGOKLUM  Eeuss. 
Ehabdogonium  roemeri  Eeuss. 

Ehabdogonium  roemeri  Reuss,  1860;  Sitz.  Akad.  Wiss.  Wien.,  Vol.  XL,  p.  201,  PI.  VI, 
fig.' 7. 

Test  coarsely  arenaceous,  partly  composed  of  glauconite  grains, 
elongate,  straight,  or  slightly  bent,  sharply  triangular,  obtusely 
rounded  and  slightly  angular  at  the  ends ;  peripheral  margin  curved, 
sharp;  chambers  few  in  number,  usually  six,  short,  separated  by 
arched  depressed  septa;  aperture  elliptical,  placed  centrally  at  the 
distal  end. 

Length,  1.5  mm. 

Locality. — Matawan  formation,  Freehold,  New  Jersey. 

Geological  distribution, — Cretaceous. 

Ehabdogonium  tricarinatum  (d'Orbigny). 

Vaginulina  tricarinata  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  258,  No.  4;  Modele, 

No.  4. 
Ehabdogonium  pyramidale  Karrer,  1861;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XVI,  p.  19,  PL  I, 

fig.  34. 
Ehabdogonium    tricarinatum    Brady,   1884;  Chal.  Rept.,  Vol.  IX,  p.  525,  PL  LXVII, 

figs.  1-3. 

Test  triangular,  elongated  and  gradually  tapering  toward  both 
extremities;  peripheral  margins  sharp,  becoming  slightly  twisted 
below;  anterior  end  prolonged  into  a  tube-like  neck;  chambers  about 
ten,  narrow,  arched,  and  separated  by  curved  septa;  aperture  rotund. 

Length,  2.6  mm. 

Locality. — Ean cocas  formation,  Brownsville,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Eecent. 

Ehabdogonium  tricarinatum  var.  acutangulum  Eeuss. 

Ehabdogonium  tricarinatum  var.  acutangulum  Reuss,  1862  (1863) ;    Sitz.  Akad.  Wiss. 
Wien,  Vol.  XLVI,  Abth.  1,  p.  55,  PL  IV,  fig.  14,  a,  b. 

Test  small,  trihedral,  coarsely  arenaceous;  the  three  marginal  angles 
sharp  and  distinct;  chambers  few,  short,  separated  by  somewhat 
arched  septa,  not  very  distinct  externally ;  primordial  end  sharp,  ante- 
rior obtusely  angular ;  aperture  triangular,  with  incurved  lateral  edges. 

Length,  1.73  mm. 

Locality. — Matawan  formation,  Marshall  town,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Genus  MAEGINULINA  d'Orbigny. 
Marginulina  ensis  Eeuss. 

Marginulina  ensis  Reuss,  1845-46;  Verstein.bohm.  Kreide,  pt.  1,  p.  29,  PL  XII,  fig.  13; 

PL  XIII,  figs.  26, 27 ;  pt.  2,  p.  106,  PI,  XXIV,  fig.  30. 
Nodosaria  communis  Woodward,  1894;  Jour.  N.  Y.  Microsc.  Soc,  Vol.  X,  No.  4,  p.  103. 

Test  elongate,  moderately  compressed,  oval  or  elliptical  in  trans- 
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verse  section;  shell  variable  in  outline,  either  nearly  straight  through- 
out its  whole  length  or  incurved;  septa  very  slightly  oblique,  directed 
toward  the  primordial  chamber,  apparent  externally  as  ridges;  proxi- 
mal chambers  more  involute  than  in  Marginulina  elongata;  chambers 
numerous,  apparent  externally ;  ultimate  chamber  somewhat  prolonged, 
and  ending  posteriorly  in  a  short  tube;  aperture  rotund,  with  crenu- 
lated  margin. 

Length. — 1.3, 1.73  mm.;  breadth,  0.43  mm. 

Locality. — Monmouth  formation,  Bruere's  pits  on  Orosswicks  Greek; 
Kancocas  formation,  Blue  Ball,  Mullica  Hill,  New  Egypt,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Professor  Sherborn  prefers  to  change  the  word  Marginulina  to  Cris- 
tellaria  for  this  species,  thus  making  it  Cristellaria  ensis  (Reuss).  The 
writer  prefers  to  leave  it  under  the  original  name  of  Professor  Reuss. 

Marginulina  pediformis  Bornemann. 

Marginulina  pediformis  Bornemann,  1855;  Zeitsch.  d.  geol.  Gesell.,  Vol.  VII,  p.  326,  PI. 

XIII,  fig.  13. 
Marginulina  pedum  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  68,  PL  III, 

figs.  13, 14. 

Test  smooth,  short,  circular  in  transverse  section ;  consisting  of  about 
six  chambers,  of  which  the  first  two  or  three  are  in  rolled  and  rounded 
at  the  base;  segments  becoming  more  definite  above;  ultimate  cham- 
ber largest  and  slightly  prolonged;  aperture  small,  rotund,  crenulate; 
septa  depressed,  slightly  oblique,  though  not  markedly  so. 

Length,  1  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey. 

Geological  distribution. — Cretaceous,  Tertiary. 

Marginulina  trilobata  d'Orbigny. 

Marginulina  trilobata  d'Orbigny,  1840;  M6m.  Soc.  g6o\.  France,  ser.  1,  Vol.  IV,  p.  16, 
PL  I,  figs.  16, 17. 

Test  elongate,  smooth,  and  glistening,  compressed  laterally,  slightly 
arcuate  at  the  primordial  end;  somewhat  tapering;  chambers  short, 
oval,  regular,  numerous,  ten  to  sixteen,  slightly  constricted;  surface 
marked  by  small,  distinct,  elliptical  ridges,  giving  the  form  a  peculiar 
trilobed  appearance,  whence  its  name;  primordial  chamber  small, 
nearly  spherical;  septal  lines  depressed;  aperture  small,  radiate. 

Length,  4  mm.  in  large  specimens;  breadth,  0.6  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 
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Genus  VAGINULINA  d'Orbigny. 
Yaginulina  legumen  (Linne). 

Plate  IV,  fig.  4. 

Nautilus  legumen  Linn6,  1758;  Syst.  Nat.,  tenth  ed.7  p.  711,  No.  248;  1767,  twelfth  ed., 

p.  1164,  No.  288. 
Vaginulina  legumen  Terrigi,  1891;  Memoire  R.  Coin.  g.  Regno,  Vol.  IV,  pt.  1,  p.  94,  PI. 

Ill,  fig.  6. 

Test  straight  or  nearly  so,  smooth,  compressed  laterally,  pod-like; 
consisting  of  only  six  or  seven  chambers;  septa  nonlimbate,  oblique, 
parallel,  not  very  distinct  externally ;  ultimate  chamber  slightly  pro- 
longed upon  one  side  and  carrying  the  small  radiate  aperture. 

Length,  1.3  mm;  breadth,  0.47  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Eancocas 
formation,  Yincentown,  New  Egypt,  Mullica  Hill,  New  Jersey. 

Geological  distribution. — Trias  to  Recent. 

The  above  species  has  been  lately  described  from  the  Alabama  chalk 
by  T)r.  Woodward.  It  is  a  beautiful  little  shell,  of  snow-white  color, 
and  is  rather  rare. 

Yaginulina  strigillata  Reuss. 

Plate  IV,  fig.  3. 

Citharina  strigillata  Reuss,  1845-46;  Verstein.  bohm.  Kreide,  pt.  2,  p.  106,  PI.  XXIV, 

fig.  29. 
Vaginulina  strigillata  and  var.  Jones  and  Parker,  1860;  Quart.  Jour.  Geol.  Soc.,  Vol. 

XVI,  PI.  XX,  figs.  29-35. 

Test  complanate,  leaf-like,  very  large,  roughly  triangular;  surface 
smooth,  marked  by  slightly  elevated  septal  lines ;  chambers  numer- 
ous, often  as  many  as  twenty-five,  narrow,  parallel,  slightly  oblique, 
becoming  constricted  toward  the  curved  margin  and  passing  rapidly 
downward  toward  the  proximal  end,  where  the  septal  lines  finally 
appear  only  as  fine  ridges.  As  a  result  of  this  constriction  of  the 
chambers  at  the  curved  margin,  transverse  sections  show  only  four  or 
five  chambers.  Along  the  straight  edge  run  three  elevated,  rounded 
costa?,  with  sometimes  one  or  two  smaller  ones  between.  The  latter, 
however,  do  not  extend  the  whole  length  of  the  shell  as  do  the 
ridges.  Septal  lines  distinct,  slightly  crenate,  becoming  much  thickened 
toward  the  straight  edge  of  the  shell;  primordial  chamber  oval,  ele- 
vated, slightly  raucronate,  covered  by  numerous  costa3. 

Length,  3-9  mm;  breadth,  2.3  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  species  is  very  common  in  the  lower  marl  of  Freehold,  but  I 
have  not  found  it  elsewhere. 
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OEISTELLAEIA  Lamarck. 
Cristellaria  acutauricularis  (Fichtel  and  Moll). 

Nautilus  acutauricularis  Fichtel  and  Moll,  1803;  Test.  Micros.,  p.  102,  PI.  XVIII; 

figs.  g-i. 
Cristellaria  navicula  d'Orbigny,  1840;  M6m.  Soc.  ge"ol.  France,  Vol.  IV,  ser.  1,  p.  27, 

PL  II,  figs.  19,  20. 
Cristellaria  acutauricularis  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  543,  PI.  CXIV,  fig. 

17  a,  b. 

Test  involute,  thick,  convex,  smooth ;  septal  plane  broad,  triangular, 
nearly  flat ;  chambers  seven  or  eight,  weakly  curved ;  keel  acute  cari- 
nate;  aperture  nipple-shaped,  situated  at  the  extremity  of  the  convex 
side. 

Length,  1.43  mm.;  breadth,  0.65  mm. 

Locality. — Rancocas  formation,  Timber  Creek,  Yincentown,  New 
Jersey. 

Geological  distribution. — Lias  (?),  Cretaceous  to  Recent. 

Cristellaria  articulata  (Reuss). 

Robulina  articulata  Reuss,  1863;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XLVIII,  p.  53,  PI.  V, 

fig.  62. 
Cristellaria  articulata  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  547,  PI.  LXIX,  figs.  10-12, 

also  1-4. 

Test  nearly  circular,  smooth,  thickened,  flattened  at  the  sides; 
obtusely  angular  peripheral  margin;  chambers  six  or  seven,  broadly 
triangular,  separated  by  depressed  septa;  aperture  oval,  surrounded 
by  a  Assured  border. 

Diameter,  1.3  mm. 

Locality. — Rancocas  formation,  Yincentown,  Mullica  Hill,  Timber 
Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Professor  Brady  considers  this  species  a  thick  variety  of  Cristellaria 
rotulata. 

Cristellaria  cassis  (Fichtel  and  Moll). 

Nautilus  cassis  Fichtel  and  Moll,  1798;  Test.  Micros.,  p.  95,  var.  a,  PI.  XVII,  fig.  a-d; 

var.  ft,  PL  XVII,  fig.  e-g\  var.  y,  PI.  XVII,  figs,  h-i;  var.  8,  PI.  XVII,  figs,  k,  I; 

var.  e,  PI.  XVIII,  figs.  a-c. 
Cristellaria  cassis  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  552,  PI.  LXVIII,  fig.  10. 

Test  very  large,  complanate,  elongate  oval,  distinctly  carinate;  cham- 
bers irregular,  ten  to  fifteen  in  final  volution  ;  septa  distinct,  arcuate, 
depressed ;  aperture  oval  with  crenulated  margin. 

Length,  4.3-4.56  mm.;  breadth,  3-4  mm. 

Locality. — Rancocas  formation,  Yincentown,  Brownsville,  New  Egypt, 
etc.,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 


bagg.]  CRISTELLARIA.  55 

Cristellaria  crepidula  (Fichtel  and  Moll). 

liautilus  crepidula  Fichtel  and  Moll,  1803;  Test  Micros.,  p.  107,  PL  XIX,  figs.  g-i. 
Cristellaria  crepidula  d'Orbigny,  1839;  Foram.  Cuba,  p.  64,  PI.  VIII,  figs.  17,  18. 

Test  elongate,  arcuate,  smooth,  compressed,  pellucid;  chambers  ten 
to  twelve,  oblique,  separated  by  slightly  convex  walls;  posterior  cham- 
bers involute,  anterior  chambers  evolute ;  aperture  rotund,  slightly 
crenate. 

Length,  0.7  mm;  breadth,  0.26  mm. 

Locality. — Ran  cocas  formation,  Yincen  town,  Mullica  Hill,  New  Jersey. 

Geological  distribution. — Lias  to  Recent. 

The  above  form  is  not  a  common  species.  Our  specimens  are  similar 
in  shape  to  Cristellaria  intermedia  Reuss,  which,  is  considered  as  iden- 
tical with  the  above  by  Professor  Brady. 

Cristellaria  cretacea  Bagg. 

Plate  V,  figs.  2a,  2b. 

Test  complanate,  smooth,  elongate,  oval,  resembling  Cristellaria 
cassis  in  general  contour,  but  differing  from  that  species  in  the  absence 
of  the  marginal  keel;  margin  rounded;  chamber?  numerous,  about 
twelve  in  final  convolution,  narrow,  elongated;  septa  distinct,  convex; 
ultimate  chamber  truncate,  anterior  margin  straight;  aperture  small, 
narrow  elliptical,  with  crenulated  margin. 

Length,  4.3  mm. ;  breadth,  3  mm. 

Locality. — Rancocas  formation,  Yincentown,  New  Jersey.     Common. 

Geological  distribution. — Cretaceous. 

The  above  species  is  less  elongated  than  Cristellaria  projecta,  which 
it  resembles  closely. 

These  two  forms,  together  with  Cristellaria  cassis,  are  rather  abundant 
at  Yincentown,  and  all  attain  an  enormous  size  for  the  type. 

Cristellaria  oultrata  (Montfort). 

Plate  VI,  fig.  1. 

Bobulus  cultratus  Montfort,  1808;  Conch.  Syst.,  Vol.  I,  p.  214,  54e  genre. 
Bobulina  oultrata  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  96,  PI.  IV, 
figs.  10-13. 

Test  circular,  biconvex,  smooth  and  glistening,  peripheral  margin 
sharp,  broadly  keeled;  chambers  seven  to  eleven,  in  final  convolution, 
somewhat  convex,  smooth  or  costate;  aperture  radiate. 

Diameter,  1-2  mm. 

Locality. — Monmouth  formation,  Freehold,  Bruere's  pits,  on  Cross- 
wicks  Creek,  Marlboro,  New  Jersey;  Rancocas  formation,  Mullica  Hill, 
New  Egypt,  Swedesboro,  Timber  Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 
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This  species  is  common  at  Freehold  and  is  beautifully  preserved. 
The  width  of  the  marginal  keel  is  variable,  as  is  also  the  number  of 
chambers.  It  is  similar  to  Cristellaria  rotulata,  with  the  addition  of 
the  keel.  Specimens  of  Cristellaria  cultrata  from  New  Egypt  and 
Swedesboro  are  not  smooth,  as  in  typical  forms,  but  are  marked  exter- 
nally by  raised  septa. 

Cristellaria  gibba  d'Orbigny. 

Cristellaria  (jihha  d'Orbiguy,  1839 ;  Foram.  Cuba,  p.  63,  PL  VII,  figs.  20,  21. 

Test  oblong,  biconvex,  smooth,  subcarinate,  narrow;  chambers  few 
(seven  or  eight),  slightly  arcuate,  separated  by  distinct  septa;  aperture 
margin  ate. 

Length,  1.3  mm. ;  breadth,  0.87  mm. 

Locality. — Eancocas  formation,  Vincentown,  Mullica  Hill,  Timber 
Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Cristellaria  italica  (Defrance). 

Plate  IV,  figs.  5a,  5b. 

Sarecenaria  italica  Defrance,  1824;  Diet.  Sci.  Nat.,  Vol.  XXXII,  p.  177;  Vol.  XLVII, 

p.  344 ;  Atlas  Conch.,  PL  XIII,  fig.  6. 
Cristellaria  italica,  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  544,  PI.  LXVIII,  figs.  17, 18, 

20-23. 

Test  elongate,  trihedral,  plauospiral  segments  few,  succeeding  cham- 
bers five  or  six,  arranged  in  a  nearly  straight  superimposed  series; 
dorsal  margin  sharp,  noncarinate;  transverse  section  triangular,  seg- 
ments short,  slightly  oblique,  inclined  anteriorly  toward  initial  end. 

Length,  1  mm. 

Locality. — Raneocas  formation,  Swedesboro,  Blue  Ball,  Mullica  Hill, 
New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  is  not  a  common  sj>ecies.  It  bears  some  resemblance  to  Cristel- 
laria acutauricularis,  but  is  more  elongate,  and  the  anterior  edge  is 
more  erect.  Another  species,  closely  allied  to  the  above  form,  is 
Marginulina  triangularis  d'Orbigny.1 

Cristellaria  mamilligera  Karrer. 

Cristellaria  mamilligera  Karrer,  1864;  Novara  Exped.  Geol.,  Vol.  I,  pt.  2,  p.  76,  PI. 

XVI,  fig.  5. 
Cristellaria  mamilligera  Brady,  1884;  Cbal.  Rept.,  Vol.  IX,  p.  553,  PI.  LXX,  figs.  17, 18. 

Test  complanate,  nearly  circular;  anterior  margin  truncate,  posterior 
margin  slightly  carin ate;  surface  ornamented  with  a  number  of  large 
raised  ridges  and  tubercles  in  the  umbilical  region;  septa  depressed, 
the  depressions  partially  filled  by  exogenous  material  which  forms  the 


1  Foram.  Foss.  Bassin  tert.  Vienue,  1846,  p.  71,  PI.  Ill,  figs.  22,  23. 
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ridges;  chambers  large,  slightly  arcuate,  eight  or  nine  in  the  final  con- 
volution; septal  plane  narrow,  surrounded  by  a  definite  border;  aper- 
ture an  elongate-oval  opening  surrounded  by  a  crenulated  margin. 

Diameter,  1.74  mm. 

Locality. — Kancocas  formation,  Blue  Ball,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  species  is  very  rare  in  the  green  marl  of  Blue  Ball,  and  has  not 
been  recognized  elsewhere. 

CRISTELLARIA  MEGAPOLITANA  ReuSS. 

Bobulina  megapolitana  Reuss,  1855;   Zeits.  d.  geol.  Gesell.,  Vol.  VII,  p.  272,  PI.  IX, 
fig.  5. 

Test  circular,  compressed,  smooth  and  glistening,  keeled  and  with 
more  or  less  definite  flange.  There  are  seven  or  eight  strongly  curved 
chambers  apparent  externally  as  raised  lines,  which  are  thicker  at 
the  umbilicus,  but  become  attenuated  toward  the  peripheral  margin. 
Umbilical  disk  more  or  less  distinct.  Septal  plane  triangular,  with 
raised  border. 

Length,  1-1.5  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

CRISTELLARIA   PROJECTA  Bagg. 

Plate  V,  figs,  la,  lb. 

Cristellaria  projecta  Bagg,  1895;  Johns  Hopkins  Univ.  Circulars,  No.  121,  October, 
1895. 

Test  greatly  elongated,  complanate,  smooth,  consisting  of  two  and 
one-half  convolutions;  chambers  numerous,  twenty  or  more  in  the 
last  volution,  arcuate,  narrow,  elongate;  ultimate  chamber  nearly  at 
right  angles  to  umbilicus;  margin  rounded;  septal  lines  very  slightly 
depressed ;  aperture  elliptical. 

Length,  5.3  mm. ;  breadth,  2.7  mm. 

Locality. — Kancocas  formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  is  a  rare  form  in  the  lime  sand  at  Yincentown,  and  has  not  been 
found  elsewhere. 

Cristellaria  rotulata  (Lamarck). 

Lenticulites  rotulata  Lamarck,  1804;  Annales  du  Mus.,  Vol.  V,  p.  188,  No.  3. 
Cristellaria  rotulata  d'Orbigny,  ser.  1,  1840;  Mem.  Soc.  ge"ol.  France,  Vol.  IV,  p.  26, 
PI.  II,  figs.  15-18. 

Test  iinTolute,  biconvex,  smooth;  peripheral  edge  sharp,  noncarinate; 
chambers  numerous,  but  only  eight  or  nine  in  final  solution;  septa 
moderately  curved,  visible  externally  as  fine  lines;  aperture  elliptical, 
radiate. 
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Diameter,  1-2  mm. 

Locality. — Rancocas  formation,  Vincentown,  Blue  Ball,  New  Egypt, 
Mullica  Hill,  Timber  Greek,  etc.,  New  Jersey;  Manasquan  formation, 
Vincentown,  New  Jersey. 

Geological  distribution. — Triassic  to  Recent. 

This  is  one  of  the  most  common  forms  in  the  lime-sand  bed,  and  is 
especially  plentiful  at  Vincentown.  The  size  of  the  shell  is  very  varia- 
ble, some  of  the  largest  specimens  being  more  than  2  millimeters  in 
diameter. 

Oristellaria  secans  Reuss. 

Cristellaria  secans  Reuss,  1859  (1860) ;  Sitz.  Akad.  Wiss.  Wien,  Vol.  XL,  p.  214,  PI. 
IX,  fig.  7.        • 

Test  circular,  laterally  compressed,  sharply  keeled  on  the  x^eripheral 
margin;  umbilical  disc  prominent  and  septa  radiating  from  this  in 
gently  curving  lines;  about  ten  small  triangular  chambers  in  the  last 
convolution. 

Diameter,  1.5  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Oristellaria  trachyomphala  (Reuss). 

Robulina  trachyomphala  Renss,  1850;  Haidinger's  Nat.  Abhandl.,  Vol.  IV,  pt.  1,  p.  34, 
PI.  Ill  (error  for  II),  fig.  12. 

Test  rounded,  compressed,  with  angular  periphery;  umbilical  disc 
raised,  nearly  round,  more  marked  in  some  forms  than  in  others; 
septal  lines  distinct,  convex.  There  are  from  eight  to  ten  chambers 
in  the  last  whorl.  Aperture  a  triaugular- shaped  opening  surrounded 
by  a  raised  crenulated  margin  at  the  external  edge  of  the  ultimate 
segment. 

Diameter,  0.86-1.3  mm. 

Locality. — Raucocas  formation,  Blue  Ball,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Oristellaria  triangularis  d'Orbigny. 

Cristellaria  triangularis  d'Orbigny,  1840;  Mem.  Soc.  geol.  France,  ser.  1,  Vol.  IV,  p.  27, 

PL  II,  figs.  21,  22. 
Cristellaria  triangularis  Reuss,  1845-46 ;  Verstein.  bohm.  Kreide,  pt.  1,  p.  34,  PI.  VIII, 

fig.  48. 

Test  triangular,  very  convex,  smooth;  periphery  sharply  carinate; 
lateral  surfaces  somewhat  concave;  chambers  few,  six  or  seven,  large, 
evolute,  superposed;  septa  oblique,  very  slightly  convex  anteriorly; 
septal  plane  broadly  triangular;  aperture  radiate. 

Length,  1  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 
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Geological  distribution. — Cretaceous. 

The  occurrence  of  this  species  from  the  craie  blanche  of  the  Paris 
basin,  France,  was  recorded  by  d'Orbigny  as  early  as  1840.  I  have 
found  but  two  specimens  in  the  lower  marl  of  Freehold. 

Cristellaria  wetherellii  (Jones). 

Narginulina  wetherellii  Jones,  1854 ;  Morris  Catalogue,  Brit.  Foss.,  ed.  2,  p.  37. 
Cristellaria  wetherellii  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  537,  PL  CXIV,  fig.  14. 

Test  elongate,  pod-like,  compressed;  primordial  segments  spiral,  ulti- 
mate segments  straight,  e  volute;  surface  marked  by  large  tubercles 
more  or  less  regular  and  crossing  the  shell  surface  like  septal  ridges; 
aperture  round,  at  the  end  of  a  somewhat  prolonged  neck. 

Length,  1.56  mm. ;  breadth,  0.5  mm. 

Locality. —  Raucocas  formation,  Vincentown,  Mullica  Hill,  Timber 
Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

The  above  species  is  rare  at  Vincentown.  Dr.  Woodward  states  that 
it  is  rare  at  Mullica  Hill,  but  common  at  Timber  Creek. 

Genus  FLABELLINA  d'Orbigny. 

FLABELLINA   CORDATA   ReUSS. 

Fldbellina  cor  data  Reuss ;  Verstein.  bohnu  Kreide,  pt.  1,  p.  32,  PI.  VIII,  figs.  37-46,  78. 
Flabellina  cordata Reuss,  1854;    Denks.  Akad.  Wiss.  Wien,  Vol.  VII,  p.  67,  PI.  XXV, 
figs.  6-8. 

Test  broadly  ovate  or  heart-shaped,  complanate,  with  numerous 
narrow,  elongated  chambers;  primordial  chamber  somewhat  elevated 
and  more  or  less  globular,  succeeding  chambers  at  first  flabelline,  later 
Frondicularia-like;  anterior  extremity  wedge-like  with  gently  curving 
sides,  posterior  border  much  wider  than  in  Flabellina  sagittaria  and 
differing  from  that  species  in  the  irregularity  of  the  basal  margin 
caused  by  the  extension  of  the  primordial  chamber;  surface  of  test 
smooth  and  glistening;  aperture  a  small  radiate,  terminal  opening. 

Length,  1.8-4  mm. 

Locality. — Rancocas  formation,  Yincentown,  Brownsville,  New  Jersey. 

Geological  distribution. — Cretaceous. 

Flabellina  sagittaria  (Lea). 

Plate  IV,  figs,  la,  lb. 

Palmula  sagittaria  Lea,  1833 ;  Contributions  to  Geol.,  pp.  219-220,  PI.  VI,  fig.  228. 
Planularia  cuneata  Morton,  1842;   Jour.  Acad.  Nat.  Sci.,  Philadelphia,  Vol.  VIII,  pt.  2, 
p.  214,  PI.  XI,  fig.  5. 

Test  complanate,  broadly  elliptical  (sometimes  rather  narrow  and 
more  elongate),  occasionally  slightly  convex  along  the  median  line, 
while  the  opposite  side  is  concave,  though  in  typical  specimens  both 
surfaces    are  flat;    septa    distinct,  forming  a  sharp    median  angle; 
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chambers  numerous,  the  number  dependent  somewhat  upon  the  size  of 
the  individual;  peripheral  margins  moderately  rounded;  primordial 
chamber  bulbous,  mucronate,  or  more  usually  smooth;  surface  smooth 
and  glistening;  aperture  typically  mammillate,  though  frequently  the 
shell  is  worn  or  broken  off  so  that  a  round  opening  appears. 

Length,  1-9  mm.;  breadth,  1-4.3  mm. 

Locality. — Rancocas  formation,  Vincentown,  Blue  Ball,  New  Egypt, 
Brownsville,  etc.,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  species  is  one  of  the  most  common  forms  at  Yincentown.  It  is 
very  variable  in  size  and  shape  and  is  found  in  all  stages  of  growth. 
As  has  been  previously  stated,  it  was  the  first  Foraminifera  to  be 
described  from  the  New  Jersey  greensands.     (Lea,  loc.  cit.) 

Siabfaxnily  POLYMORPHININJE. 

Genus  POLYMORPHINA  d'Orbigny. 
Polymorphina  compressa  d'Orbigny. 

Tolymorplxina  compressa  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  233, 
PL  XII,  figs.  32-34. 

Test  oblong,  compressed,  inequilateral;  chambers  numerous,  ar- 
ranged biserially,  somewhat  inflated;  septal  lines  depressed,  surface 
smooth;  aperture  variable,  usually  simple,  circular,  and  coronate, 
sometimes  labyrinthic  or  porous. 

Length,  3  mm.  in  large  specimens. 

Locality. — Rancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Lias  to  Recent. 

Polymorphina  communis  (d'Orbigny). 
Plate  VI,  fig.  2. 

Guttulina  communis  d'Orbigny,  1826 ;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  266,  PL  XII,  figs.  1-4; 

Modeles,  No.  62. 
Polymorphina  communis,  Brady,  Parker,  and  Jones,  1870;  Trans.  Linn.  Soc.,  London, 

Vol.  XXVII,  p.  224,  PI.  XXXIX,  fig.  10  a  b. 

Test  irregularly  ovoidal,  or  egg-shaped,  consisting  of  about  four 
visible  segments;  anterior  extremity  acute;  posterior  obtuse;  surface 
smooth,  with  distinct  septal  depressions;  chambers  inflated,  elliptical, 
embracing;  aperture  mammillate. 

Length,  1.3-1.4  ram. ;  breadth,  1-1.3  mm. 

Locality. — Rancocas  formation, Yincentown,  New  Jersey.     Common. 

Geological  distribution. — Lias  to  Recent. 

Polymorphina  emersoni  n.  sp. 

Plate  VI,  fig.  3. 

Test  elongate  oval,  oval  end  acute,  posterior  obtusely  rounded;  sur- 
face of  test  covered  completely  by  fine  longitudinal  costae;  chambers 
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two,  elongated,  oblique,  separated  by  nearly  straight  septa  slightly 
marked  near  the  posterior  end  and  depressed  at  the  peripheral  margin; 
aperture  rotund. 

Length,  1.9  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey. 

Geological  distribution. — Cretaceous. 

This  is  a  very  rare  species,  and  has  only  been  obtained  in  the  lower 
marl  of  Freehold.     I  have  named  it  after  Prof.  B.  K.  Emerson. 

Polymorphina  gibba  (d'Orbigny). 

Globulinagibbad'Orhignj,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  286,  No.  20;  Modele  No.  63. 
Po lymorp h ina  gibba  Brady,  Parker,  and  Jones,  1870;  Trans.  Linn.  Soc.  London,  Vol. 
XXVII,  p.  216,  PI.  XXXIX,  fig  2  a-d. 

Test  subglobular,  apex  slightly  produced,  base  obtusely  rounded; 
consisting  of  from  two  to  four  chambers,  compactly  joined  and  overlap- 
ping; surface  smooth,  unmarked  by  septal  constrictions;  septa  visi- 
ble as  delicate,  oblique  lines,  laterally  very  slightly  compressed,  though 
usually  nearly  circular  in  transverse  section;  shell  larger  than 
Polymorphina  lactea,  less  •  elongated  toward  the  apex;  aperture 
mammillate. 

Diameter,  0.5-1.17  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey;  Rancocas 
formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Jurassic  to  Recent. 

Polymorphina  lactea  (Walker  and  Jacob). 

Serpula  lactea  Walker  and  Jacob,  1798  (fide  Kaninacker) ;  Adams's  Essays,  second 
ed.,  p.  634,  PI.  XXIV,  fig.  4. 

Polymorphina  lactea  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  559,  PI.  LXXI,  fig  11  (typi- 
cal), PI.  LXXII,  fig.  14  (variety). 

Test  ovate  or  subpyriform,  only  slightly  compressed;  three  or  four 
chambers,  scarcely  visible  externally;  aperture  terminal,  radiate. 

Diameter,  0.87  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey;  Rancocas 
formatiou,  Yincentown,  Blue  Ball,  New  Egypt,  Timber  Creek,  etc., 
New  Jersey. 

Geological  distribution. — Jurassic  to  Recent. 

Polymorphina  lactea  elongate  variety  Brady. 

Polymorphina  lactea  elongate  variety  Brady,  1884;  Glial.  Rept.,  Vol.  IX,  p.  559,  PI. 
LXXI,  fig.  14. 

Test  similar  to  the  preceding,  but  elongated. 
1  Length,  1.5  mm.;  breadth,  0.6  mm. 
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Locality. — Eancocas  formation,  Vincentown,  New  Jersey. 
Geological  distribution. — Similar  to  that  of  preceding  form. 

Polymorphina  oblonga  d'Orbigny. 

PolymorpMna  oblonga  d'Orbigny,  1846;    Foram.  Foss.  Bassin    tert.  Vienne,  p.  232, 
PL  XII,  figs.  29-31. 

Test  elongate,  consisting  of  a  small  number  of  oblong  inflated  cham- 
bers separated  by  deep  sutures.  This  feature  separates  it  from  Poly- 
morpMna lactea  var.  oblonga  Williamson,  which  has  an  oval  compressed 
shell  with  erect  segments  and  flush  sutures. 

Length,  1.43  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey;  Rancocas 
formation,  Timber  Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Polymorphina  orbionii  (Zborzewski). 

Aplopterina  d'orbignii  Zborzewski,  1834;  Nouv.  M6in.  Soc.  Imp.  Nat.  Moscou,  Vol.  Ill, 

p.  311,  PI.  XXVIII,  fig.  2  b. 
PolymorpMna  orbignii  Parker,  Jones,  and  Brady,  1870;  Trans.  Linn.  Soc.  London, 

Vol.  XXVII,  p.  244,  PI.  XLII,  fig.  38  a-c. 

Test  oval,  with  a  fistulose  base;  surface  of  shell  smooth.  The  tube- 
like projections  are  very  interesting  and  peculiar,  and  are  the  distin- 
guishing feature  of  the  species.  They  surround  the  base  like  a  crown, 
extend  out  irregularly,  and  branch  at  their  distal  ends.  The  figures  of 
this  species  indicate  septal  divisions,  bat  these  are  not  discernible 
externally. 

Diameter,  0.87  mm. 

Locality. — Eancocas  formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

Polymorphina  problema  (d'Orbigny). 

Guttulina  problema  d'Orbigny,  1826;  Ann.  Sci.  Nat.,  Vol.  VII,  p.  266,  No.  14,  Modele 

No.  61. 

Polymorphina  problema  Brady,  Parker,  aud  Jones,  1870;  Trans.  Linn.  Soc.  London, 
Vol.  XXVII,  p.  225,  PL  XXXIX,  fig.  11,  a-b. 

Test  oblong  ovate,  composed  of  several  inflated  chambers  (six  in  one 
specimen)  marked  by  strong  septal  depressions.  Very  similar  to  the 
more  abundant  polymorphina  communis,  but  differing  from  that  species 
in  the  greater  number  of  chambers.  Surface  of  shell  smooth;  aperture 
small,  rotund,  radiate. 

Length,  I  mm.;  breadth,  0.73  mm. 

Locality. — Eancocas  formation,   New  Egypt,  Mullica   Hill,  Timber 
Creek,  New  Jersey.     Common. 
Geological  distribution. — Lias  to  Recent. 
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POLYMORPHINA   REGULAR1S  VOn  Minister. 

Polymorphina  regularis  von  Miinster,  1838  (fide  Roemer) ;  Neues  Jalirb.  fiir  Min.,  p. 

385,  PI.  Ill,  fig.  21. 
PolymorpMna  regular  is  Brady,  Parker,  and  Jones,  1870;  Trans.  Linn.  Soc.  London, 

Vol.  XXVII,  p.  229,  PI.  XL,  fig.  13  a-c. 

Test  oblong,  compressed,  biconvex,  narrow  below  but  somewhat 
broader  above;  peripheral  margin  thin,  rounded;  chambers  four  to 
nine,  oblique;  septal  lines  marked  by  slight  constrictions  visible  exter- 
nally; surface  smooth;  aperture  small,  round,  central,  surrounded  by 
fine  grooves. 

Length,  1-4  mm.;  greatest  breadth,  1.6  mm. 

Locality. — Eancocas  formation,  Brownsville,  New  Jersey. 

Geological  distribution. — Cretaceous  and  Tertiary. 

Family  GLOBIGERINID^. 
Genus  GI.OBIGERINA  d'Orbigny. 

Globigerina  bulloides  d'Orbigny. 

Globigerina  bulloides  d'Orbigny,  1826;  Ann,  Sci.  Nat.,  Vol.  VII,  p.  277,  No.  1,  Modele 
No.  17  (young)  and  No.  76. 

Globigerina  bulloides  Brady,  1884;  Chal.  Kept.,  Vol.  IX,  p.  593,  PL  LXXVII,  and  PL 
LXXIX,  figs.  3-7. 

"Test  spiral,  subtrochoid;  superior  surface  convex,  inferior  more  or 
less  convex,  but  with  deeply  sunken  umbilicus,  periphery  rounded, 
lobulated;  adult  specimens  composed  of  about  seven  globose  segments, 
of  which  four  form  the  outer  convolution,  the  apertures  of  the  individ 
ual  chambers  opening  independently  into  the  umbilical  vestibule. 
Diameter,  sometimes  one-fortieth  of  an  inch  '0.63  mm.\  but  oftener 
much  less."     (Brady,  loc.  cit.) 

Locality. — Eancocas  formation,  Yincentown,  Swedesboro,  New  Jer- 
sey; Manasquan  formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  species  is  not  uncommon  in  the  lime  sand  at  Yincentown,  but  it 
is  rather  rare  in  the  overlying  Mauasquan  marl  beds.  It  is,  however, 
much  larger  in  the  latter,  and  some  specimens  measure  0.4  mm.  in 
diameter. 

Globigerina  bulloides  var.  triloba  Reuss. 

Globigerina  triloba  Reuss,  1849;  Denks.  Akad.  Wiss.  Wien,  Vol.  I,  p.  374,  PL  XLVII, 
fig.  11,  a-e. 

Globigerina   bulloides  var.    triloba   Brady,  1884;    Chal.    Rept.,  Vol.    IX,  p.  595,  PL 
LXXIX,  figs.  1,  2;  PL  LXXXI,  figs.  2,  3. 

Test  similar  to  Globigerina  bulloides,  but  distinguished  from  the  lat- 
ter by  its  consisting  of  only  three  visible  chambers  in  the  final  convo- 
lution.   The  diameter  of  the  shell  varies  from  0.5  to  1  mm. 
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Locality. — Rancocas  and  Manasquan  formations,  Yin cen town,  New 
Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Globigerina  cretacea  d'Orbigny. 

Globigerina  cretacea  d'Orbigny,  1840;  Mem.  Soc.  geol.  France,  ser.  1,  Vol.  IV,  p.  34, 
PI.  Ill,  figs.  12-14. 

Test  rotaliform,  but  strongly  depressed;  superior  surface  flattened  or 
but  slightly  convex,  inferior  side  depressed  toward  the  center  and 
excavated  at  the  umbilicus;  periphery  obtuse  and  lobulated;  shell 
typically  composed  of  three  fairly  distinct  convolutions,  the  outermost 
consisting  of  from  live  to  seven  segments,  the  latter  relatively  small, 
subglobular;  aperture  opening  into  the  umbilical  vestibule. 

Diameter,  less  than  lram. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey;  Rancocas 
formation,  Quinton,  Vincentown,  Mullica  Hill,  Timber  Creek,  etc., 
New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent  (?). 

Family  ROTALID^E. 
Sizbfamily  ROTALIN^]. 

Genus  DISCORBINA  Parker  and  Jones. 
Discorbina  bertheloti  (d'Orbigny). 

Bosalina  bertheloti  d'Orbigny,  1839;  Foram.  Canar.,  Vol.  II,  pt.  2,  p.  135,  PL  1,  figs. 

28-30. 
Discorbina  bertheloti,  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  650,  PL  LXXXIX,  figs.  10-12. 

Test  very  strongly  compressed,  carinate,  perforate ;  spiral  side  approx- 
imately flat,  reverse  side  low,  convex;  chambers  depressed,  numerous, 
convex,  with  limbate  margins. 

Similar  to  Truncatulina  lobatula,  but  more  depressed,  and  with  more 
finely  perforate  walls. 

Length,  1.22  mm. ;  breadth,  0.82  mm. 

Locality. — Rancocas  formation,  Blue  Ball,  Timber  Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Genus  TRUNCATULINA  d'Orbigny. 
Truncatulina  akneriana  (d'Orbigny). 

Botalina  akneriana  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.    156,  PI. 

VIII,  figs.  13-15. 
Truncatulina  akneriana  Reuss,  1866;  Denks.  Akad.  Wiss.  Wien,  Vol.  XXV,  p.  160, 

No.  6. 
Truncatulina  akneriana  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  663,  PL  XCIV,  fig.  8, 

a;  b,  c. 

"The  superior  face  of  the  test  of  Truncatulina  akneriana  is  flat,  the 
inferior  convex  at  the  margin,  but  depressed  toward  the  umbilicus j 
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and  the  convolutions  are  not  completely  involute  on  the  inferior  side, 
as  in  Truncatulina  lobatula,  but  leave  a  portion  of  the  earlier  whorls 
visible  at  the  center."    (Brady,  loc.  cit.) 

Diameter,  0.43  mm. 

Locality. — Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  liecent. 

This  form  is  commonly  associated  with  Truncatulina  lobatula  or 
Truncatulina  ungeriana,  or  with  both,  and  has  a  similar  distribution. 

Truncatulina  haidingerii  (d'Orbigny). 

Botalina  haidingerii  d'Orbigny,  1846;  Foram.  Foss.  Bassin  tert.  Vienne,  p.  154,  PI. 

VII,  tigs.  7,  9. 
Truncatulina  haidingerii  Brady,  1884;  Clial.  Rept.,  Vol.  IX,  p.  663,  PI.  XCV,  fig.  7,  a-c. 

Test  circular,  biconvex,  trochoid ;  volutions  three,  chambers  marked 
by  slightly  depressed  septa  on  inferior  side,  about  twelve  segments  in 
the  last  convolution;  aperture  a  small  marginal  slit. 

Diameter,  0.58  mm. 

Locality. — Eancocas  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

The  above  species  is  similar  to  Truncatulina  ungeriana,  but  differs 
from  it  in  being  more  vaulted  and  less  depressed  at  the  umbilicus.  It 
is  also  a  smaller  form  and  is  not  so  abundant,  being  rather  rare  in  the 
middle  marl  bed.  There  is,  furthermore,  no  distinct  groove  following 
the  whorls  upon  the  superior  side,  and  the  perforations  are  smaller 
than  in  Truncatulina  ungeriana. 

Truncatulina  lobatula  (Walker  and  Jacob). 

Nautilus  lobatulus  Walker  and  Jacob,  1798;  Adams's  Essays,  Kanmacher's  ed.,  p.  642, 

PL  XIV,  fig.  36. 
Truncatulina  lobatula  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  660,  PL  XCII,  fig.  10;  PL 

XCIII,  figs.  1,  4, 5 ;  PL  CXV,  figs.  4,  5. 

Test  plano-convex,  moderately  vaulted ;  last  volution  consisting  of 
seven  or  eight  chambers,  with  very  slightly  depressed  septa ;  septa  more 
curved  upon  the  superior  (flat)  surface;  aperture  a  small,  neatly  shaped 
arch  at  the  margin  of  the  ultimate  segment. 

Diameter,  0.36-1.13  mm. 

Locality. — Matawan  formation,  Marshalltown,  New  Jersey;  Mon- 
mouth formation,  Freehold,  New  Jersey;  Eancocas  formation,  Vin- 
centown, New  Egypt,  Mullica  Hill,  etc.,  New  Jersey;  Manasquan 
formation,  Yincentown,  New  Jersey. 

Geological  distribution. — Carboniferous  to  Eecent. 

The  above  species  shows  great  variation.  Professor  Brady  considers 
that  the  more  convex  varieties  merge  into  Truncatulina  refulgens,  while 
flattened  forms  resemble  Truncatulina  wuellerstorfi.  The  regular-built 
convex  varieties  constitute  the  Truncatulina  boueana  of  d'Orbigny,  and 
the  less  regular  the  Truncatulina  variabilis  of  the  same  author. 
3069 5 
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Truncatulina  refulgens  (Montfort). 

Cibicides  refulgens,  Montfort,  1808;  Conch.  Syst.,  Vol.  I,  p.  122,  31e  genre. 
Truncatulina  refulgens,  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  659,  PI.  XCII,  figs.  7-9. 

Test  subcorneal,  superior  surface  complanate,  iuferior  very  much 
elevated;  consisting  of  about  eight  chambers  in  the  last  convolution; 
sutures  somewhat  depressed  upon  the  inferior  (vaulted)  surface;  periph- 
eral margin  sharp;  aperture  an  inframarginal  opening  near  the  base  of 
the  ultimate  segment. 

Diameter,  0.5  mm. 

Locality. — Manasquan  formation  (*?),  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  (Upper1?)  to  Recent. 

There  is  a  possibility  that  this  is  an  Eocene  fossil,  as  it  was  obtained 
from  some  of  the  uppermost  greensand  of  the  New  Jersey  Cretaceous, 
which  carries  a  number  of  Eocene  fossils,  together  with  some  of  late 
Cretaceous  age.  The  specimens  came  from  the  upper  marl  bed  at  Vin- 
centown, and  only  a  very  few  forms  were  found. 

Truncatulina  ungeriana  (d'Orbigny). 

Botalina  ungeriana,  d'Orbigny,  1846;  Forara.  Foss.  Bassin  tert.  Vienne,  p.  157,  PI.  VIII, 

figs.  16-18. 
Tr un catulina ungeriana,  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  664,  PI.  XCIV,  fig.  9,  a-d. 

Test  large,  rotaliform,  circular,  coarsely  porous,  both  sides  moder- 
ately convex,  unequal,  depressed  slightly  on  the  inferior  side  at  the 
umbilicus,  consisting  of  three  convolutions.  The  last  volution  con- 
sists of  from  ten  to  twelve  liinbate  chambers.  Septa  arched;  aperture 
a  median  semilunar  slit. 

Diameter,  0.78  mm. 

Locality. — Rancocas  formation,  New  Egypt,  New  Jersey;  Manasquan 
formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  species  is  rather  common  at  New  Egypt.  In  the  upper  marl 
bed  the  forms  are  much  smaller,  the  shell  being  only  about  one-half 
the  size  of  the  New  Egypt  specimens. 

Truncatulina  wuellerstorfi  (Schwager). 

Anomalina  wiillerstorfi  Schwager,   1866;   Nov.  Exped.  geol.  Theil.,  Vol.  II,  p.  258, 
PI.  VII,  figs.  105,  107. 

Test  circular,  coarsely  porous;  inferior  surface  convex,  superior  com- 
planate; peripheral  edge  acute;  chambers  narrow;  septa  strongly 
curved,  crescent-shaped  with  broad  septal  ridges,  nine  in  the  last  con- 
volution ;  aperture  a  small  marginal  cleft. 

Diameter,  0.5  mm. 

Locality. — Manasquan  formation,  Vincentown,  New  Jersey. 

Geological  distribution. — Upper  Cretaceous  to  Recent. 

This  species  is  similar  in  its  outline  to  figure  8,  Plate  XOIII,  Chal- 
lenger Report,  Vol.  IX.  None  of  our  specimens  are  as  flat  as  figure  9 
of  the  same  plate,  which  Professor  Brady  considers  the  more  typical 
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form.  This  author  states  that  this  species  is  described  from  the 
Pliocene  deposits  of  Kar  Nicobar  by  Schwager,  but  does  not  mention 
its  earlier  occurrence.  It  is  an  intermediate  form  between  Truncatu- 
Una  lobatula  and  Anomalina  ariminensis. 

Genus  ANOMALINA,  d'Orbigny. 
Anomalina  ammonoides  (Reuss). 

Plate  VI,  fig.  5. 

Bo8alina  ammonoides,  Reuss,  1845-46;  Verstein.  bohm  Kreide,  pt.  1,  p.  36,  PI.  VIII, 

fig.  53;  PI.  XIII,  fig.  66. 
Anomalina  ammonoides,  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  672,  PI.  XCIV,  figs,  2,  3. 

Test  nautiloid,  coarsely  porous,  small,  compressed;  lateral  surfaces 
nearly  equally  convex;  depressed  at  the  umbilici;  peripheral  edge 
round;  aperture  an  arched,  nearly  medium  slit  upon  the  inner  margin 
of  the  ultimate  segment. 

Diameter,  0.5-0.8  mm. 

Locality. — Monmouth  formation,  Freehold,  Bruere's  pits  on  Cross- 
wicks  Creek,  New  Jersey;  Rancocas  formation,  Yiucentown,  New  Egypt, 
Timber  Creek,  etc.,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

Anomalina  grosserugosa  (Giimbel). 

Plate  VI,  fig.  4. 

Truncaiulina  grosserugosa,  Giimbel,  1868;  Abhandl.  d.  k.  bayer.   Akad.  Wiss.,  Vol. 

X,  p.  660,  PI.  II,  fig.  104,  a.  b. 
Anomalina  grosserugosa,  Brady;  Chal.  Rept.,  Vol.  IX,  p.  673,  PI.  XCIV,  figs.  4,  5. 
Anomalina  grosserugosa,    Sherborn   and    Chapman,    1889;   Journ.    Royal    Microsc. 

Soc.,  p.  487,  PI.  XI,  fig.  34. 

Test  nautiloid,  very  coarsely  porous,  pores  larger  and  more  numer- 
ous upon  inferior  surface;  both  sides  convex;  umbilici  distinct ;  periph- 
eral margin  round;  chambers  large,  inflated,  only  eight  in  final  convo- 
lution; septa  nearly  straight;  aperture  median,  arched. 

Diameter,  0.43-0.82  mm. 

Locality. — Ran  cocas  formation,  Swedesboro,  New  Jersey;  Manasquan 
formation,  Vincentown,  New  Jersey. 

The  above  species  is  very  similar  to  Anomalina  ammonoides,  but 
differs  from  it  in  being  relatively  larger  and  thicker,  with  a  smaller 
number  of  chambers  in  the  final  convolution,  and  also  in  its  more 
obtusely  rounded  margin. 

Genus  PULVINULINA  Parker  and  Jones. 

PULVINULINA   KARSTENI   (ReuSS). 

Rotalia  karsteni  Reuss,  1855;  Zeit.  geol.  Gesell.,  Vol.  VII,  p.  273,  PI.  IX,  fig.  6. 
Botalia  karsteni  Reuss,  1861;  Sitz.  Akad.  Wiss.  Wien.,  Vol.  XLIV,  pt.  1,  p.  337. 
Pulvinulina  karsteni  Brady,  1884;  Chal.  Rept.,  Vol.  IX,  p.  698,  PI.  CV,  figs.  8,  9. 

Test  circular,  regularly  built,  convex  on  both  sides,  with  obtuse- 
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angular  periphery;  composed  of  from  three  to  four  convolutions;  sep- 
tal markings  on  superior  surface  apparent  as  fine  lines,  while  the  lower 
surface  shows  slight  depressions  of  the  radiating  septa;  last  convo- 
lution consisting  of  six  or  seven  chambers;  aperture  a  cleft  on  the 
lower  side  somewhat  removed  from  the  margin. 

Length,  0.45-0.5  mm. 

Locality. — Rancocas  formation,  Yincentown,  Quinton,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

PULVINULINA  MICHELINIANA    (d'Orbigny). 

Botalina  truncatulinoides  d'Orbigny,  1839;  Foram.  Canaries,  Vol.  II,  pt.  2,  p.  132,  PL  II, 

figs.  25-27. 
Botalina  micheliniana  d'Orbigny,  1840;  Mem.  Soc.  g6ol.  France,  ser.  1,  Vol.  IV,  p.  31,  PI. 

Ill,  figs.  1-3. 

Test  orbicular,  superior  surface  nearly  flat,  inferior  highly  convex, 
with  an  excavated  umbilicus;  spire  complanate,  with  three  convolu- 
tions; last  volution  consisting  of  ten  or  twelve  chambers,  angular, 
separated  by  straight  septal  lines  below;  aperture  elongate,  slightly 
removed  from  the  margin. 

Diameter,  0.45  mm. 

Locality. — Rancocas  formation,  Blue  Ball,  Timber  Creek,  New  Jersey. 

Geological  distribution. — Cretaceous  to  Recent. 

This  is  not  a  common  species,  but  was  described  by  Prof.  A.  E. 
Reuss  under  the  name  Botalina  nitida,  which  he  considered  to  be  a 
young  form  of  Botalina  umbilicata  d'Orbigny.  Dr.  W.  B.  Carpenter 
considers  that  the  Botalina  umbilicata  of  the  Chalk  is  identical  with 
Botalina  soldanii  of  the  Vienna  Tertiaries.  Prof.  H.  B.  Brady  states 
that  Pulvinulina  miclieliniana  has  its  isomorph  in  Truncatulina  refulgens, 
from  which  species  it  is  distinguished  by  the  more  or  less  excavated 
umbilicus  and  the  projecting  apical  margins  of  the  segments.  In  the 
Challenger  Report,  however,  Botalina  nitida  is  not  given  under  the 
synonyms  of  Pulvinulina  micheliniana,  but  Dr.  Woodward  has  so  con- 
sidered it  in  his  report  on  the  Cretaceous  Foraminifera  of  New  Jersey, 
and  it  seems  probable  that  this  view  is  correct. 

Pulvinulina  reticulata  Reuss,  var.  carinata  Bagg. 

Plate  V,  figs.  3a,  3b. 

Test  discoidal,  both  sides  moderately  convex,  peripheral  margin  pos- 
sessing a  large  double  heel;  surface  of  shell  smooth  and  shining,  marked 
upon  the  superior  surface  by  broad,  curving  septal  lines;  convolutions 
about  three;  eight  chambers  in  the  last  volution ;  inferior  surface  less 
distinct,  umbilicus  marked  by  radiating  lines  nearly  straight,  but  not 
distinct  beyond  one- third  their  length ;  no  aperture  visible. 

Diameter,  0.  87  mm. 

Locality. — Monmouth  formation,  Freehold,  New  Jersey, 

Geological  distribution. — Cretaceous. 
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ADVERTISEMENT. 
[Bulletin  88.] 


The  statute  approved  March  3,  1879,  establishing  the  United  States  Geo*og*ca.  Survey,  contains  the 
following  provisions : 

"The  publications  of  the  Geological  Survey  shall  consist  of  the  annual  report  of  operations,  geological 
and  economic  maps  illustrating  the  resources  and  classification  of  the  lands,  and  reports  upon  general 
and  economic  geology  and  paleontology.  The  annual  report  of  operations  of  the  Geological  Survey 
shall  accompany  the  annual  report  of  the  Secretary  of  the  Interior.  All  special  memoirs  and  reports 
of  said  Survey  shall  be  issued  in  uniform  quarto  series  if  deemed  necessary  by  the  Director,  but  other- 
wise in  ordinary  octavos.  Three  thousand  copies  of  each  shall  be  published  for  scientific  exchanges 
and  for  sale  at  the  price  of  publication ;  and  all  literary  and  cartographic  materials  received  in  exchange 
shall  be  the  property  of  the  United  States  and  form  a  part  of  the  library  of  the  organization ;  and  the 
money  resulting  from  the  sale  of  such  publications  shall  be  covered  into  the  Treasury  of  the  United 
States." 

Except  in  those  cases  in  which  an  extra  number  of  any  special  memoir  or  report  has  been  supplied 
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office  has  no  copies  for  gratuitous  distribution. 
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Simpson  Woodward.    1889.    8°.    133  pp.    Price  15  cents. 

50.  Formulas  and  Tables  to  facilitate  the  Construction  and  Use  of  Maps,  by  Robert  Simpson  Wood, 
ward.    1889.    8°.    124  pp.    Price  15  cents. 

51.  On  Invertebrate  Fossils  from  the  Pacific  Coast,  by  Charles  Abiathar  White.  1889.  8°.  102  pp. 
14  pi.    Price  15  cents. 

52.  Subaerial  Decay  of  Rocks  and  Origin  of  the  Red  Color  of  Certain  Formations,  by  Israel  Cook 
Russell.    1889.    8°.    65  pp.    5  pi.     Price  10  cents. 

53.  The  Geology  of  Nantucket,  by  Nathaniel  Southgate  Shaler.  1889.  8°.  55  pp.  10  pi.  Price  10 
cents. 

54.  On  the  Thermo- Electric  Measurement  of  High  Temperatures,  by  Carl  Barus.  1889.  8°.  313  pp. 
incl.  1  pi.    11  pi.     Price  25  cents. 

55.  Report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fiscal  Year 
1886-'87.    Frank  Wigglesworth  Clarke,  Chief  Chemist.    1889.    8°.    96  pp.    Price  10  cents. 

56.  Fossil  Wood  and  Lignite  of  the  Potomac  Formation,  by  Frank  Hall  Knowlton.  1889.  8°.  72  pp. 
7  pi.    Price  10  cents. 

57.  A  Geological  Reconnaissance  in  Southwestern  Kansas,  by  Robert  Hay.  1890.  8°.  49  pp.  2  pi. 
Price  5  cents. 

58.  The  Glacial  Boundary  in  Western  Pennsylvania,  Ohio,  Kentucky,  Indiana,  and  Illinois,  by  George 
Frederick  Wright,  with  an  Introduction  by  Thomas  Chrowder  Chamberlin.  1890.  8°.  112  pp.  8  pi. 
Price  15  cents. 

59.  The  Gabbros  and  Associated  Rocks  in  Delaware,  by  Frederick  D.  Chester.  1890.  8°.  45  pp. 
1  pi.    Price  10  cents. 

60.  Report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fiscal  Year 
1887-'88.    F.  W.  Clarke,  Chief  Chemist,     1890.    8°.     174  pp.    Price  15  cents. 

61.  Contributions  to  the  Mineralogy  of  the  Pacific  Coast,  by  William  Harlow  Melville  and  Waldemar 
Lindgren.    1890.    8°.    40  pp.    3  pi.    Price  5  cents. 

62.  The  Greenstone  Schist  Areas  of  the  Menominee  and  Marquette  Regions  of  Michigan ;  a  Contri- 
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bution  to  the  Subject  of  Dynamic  Metamorphism  in  Eruptive  Rocks,  by  George  Huntington  Williams; 
with  an  Introduction  by  Roland  Duer  Irving.     1890.     8°.    241  pp.     16  pi.     Price  30  cents. 

63.  A  Bibliography  of  Paleozoic  Crustacea  from  1698  to  1889,  including  a  List  of  North  American 
Species  and  a  Systematic  Arrangement  of  Genera,  by  Anthony  W.  Vogdes.  1890.  8°.  177  pp.  Price 
l.r  cents. 

64.  A  report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fiscal 
Year  1888-89.    F.  W.  Clarke,  Chief  Chemist.    1890.    8°.    60  pp.    Price  10  cents. 

65.  Stratigraphy  of  the  Bituminous  Coal  Field  of  Pennsylvania,  Ohio,  and  West  Virginia,  by  Israel 
C.White.    1891.    8°.    212  pp.    11  pi.     Price  20  cents. 

66.  On  a  Group  of  Volcanic  Rocks  from  the  Tewan  Mountains,  New  Mexico,  and  on  the  Occurrence 
oi  Primary  Quartz  in  Certain  Basalts,  by  Joseph  Paxson  Iddings.     1890.    8°.    34  pp.    Price  5  cents. 

67.  The  Relations  of  the  Traps  of  the  Newark  System  in  the  New  Jersey  Region,  by  Nelson  Horatio 
Dart  on.    1890.    8°.    82  pp.    Price  10  cents. 

68.  Earthquakes  in  California  in  1889,  by  James  Edward  Keeler.     1890.     8°.    25  pp.     Price  5  cents. 

69.  A  Classed  and  Annotated  Bibliography  of  Fossil  Insects,  by  Samuel  Hubbard  Scudder.  1890. 
8°.    101  pp.     Price  15  cents. 

70.  Report  on  Astronomical  Work  of  1889  and  1890,  by  Robert  Simpson  Woodward.  1890.  8°.  79  pp. 
Price  10  cents. 

71.  Index  to  the  Known  Fossil  Insects  of  the  World,  including  Myriapods  and  Arachnids,  by  Samuel 
Hubbard  Scudder.    1891.     8°.    744  pp.     Price  50  cents. 

72.  Altitudes  between  Lake  Superior  and  the  Rocky  Mountains,  by  Warren  Upham.  1891.  8°. 
229  pp.    Price  20  cents. 

73.  The  Viscosity  of  Solids,  by  Carl  Barus.     1891.     8°.    xii,  139  pp.     6  pi.    Price  15  cents. 

74.  The  Minerals  of  North  Carolina,  by  Frederick  Augustus  Genth.  1891.  8°.  119  pp.  Price  15 
cents. 

75.  Record  of  North  American  Geology  for  1887  to  1889,  inclusive,  by  Nelson  Horatio  Darton.  1891. 
8°.    173  pp.    Price  15  cents. 

76.  A  Dictionary  of  Altitudes  in  the  United  States  (Second  Edition),  compiled  by  Henry  Gannett, 
Chief  Topographer.     1891.     8°.     393  pp.     Price  25  cents. 

77.  The  Texan  Permian  and  its  Mesozoic  Types  of  Fossils,  by  Charles  A.  White.  1891.  8°.  51  pp. 
4  pi.    Price  10  cents. 

78.  A  Report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fiscal 
Tear  1889-'90.    F.  W.  Clarke,  Chief  Chemist.    1891.    8°.     131pp.    Price  15  cents. 

79.  A  Late  Volcanic  Eruption  in  Northern  California  and  its  Peculiar  Lava,  by  J.  S.  Diller.  1891.  8°. 
33  pp.    17  pi.    Price  10  cents. 

80.  Correlation  Papers — Devonian  and  Carboniferous,  by  Henry  Shaler  Williams.  1891.  8°.  279  pp. 
Price  20  cents. 

81.  Correlation  Papers— Cambrian,  by  Charles  Doolittle  Walcott.  1891.  8°.  447  pp.  3  pi.  Price 
25  cents. 

82.  Correlation  Papers — Cretaceous,  by  Charles  A.  White.    1891.    8°.    273  pp.    3  pi.    Price  20  cents. 

83.  Correlation  Papers— Eocene,  by  William  Bullock  Clark.    1891.    8°.    173  pp.    2  pi.    Price  15  cents. 

84.  Correlation  Papers— Neocene,  by  W.  H.  Dall  and  G.  D.  Harris.  1892.  8°.  349  pp.  3  pi.  Price 
25  cents. 

85.  Correlation  Papers — The  Newark  System,  by  Israel  Cook  Russell.  1892.  8°.  344  pp.  13  pi. 
Price  25  cents. 

86.  Correlation  Papers — Archean  and  Algonkian,  by  C.  R.  Van  Hise.  1892.  8°.  549  pp.  12  pi. 
Price  25  cents. 

87.  A  Synopsis  of  American  Fossil  Brachiopoda,  including  Bibliography  and  Synonymy,  by  Charles 
Schuchert.     1897.    8°.    464  pp.     Price  30  cents. 

88.  The  Cretaceous  Foraminifera  of  New  Jersey,  by  Rufus  Mather  Bagg,  Jr.  1898.  8°.  89  pp.  6 
pi.    Price  10  cents. 

89.  Some  Lava  Flows  of  the  Western  Slope  of  the  Sierra  Nevada,  California,  by  F.  Leslie  Ransonie. 
1898.    8o.    74  pp.     11  pi.     Price  15  cents. 

90.  A  Report  of  Work  done  in  the  Division  of  Chemistry  and  Physics,  mainly  during  the  Fiscal 
Year  1890-'91.    F.  W.  Clarke,  Chief  Chemist.     1892.    8°.     77  pp.     Price  10  cents. 

91.  Record  of  North  American  Geology  for  1890,  by  Nelson  Horatio  Darton.  1891.  8°.  88  pp.  Price 
10  cents. 

92.  The  Compressibility  of  Liquids,  by  Carl  Barus.    1892.    8°.    96  pp.    29  pi.     Price  10  cents. 

93.  Some  Insects  of  Special  Interest  from  Florissant,  Colorado,  and  Other  Points  in  the  Tertiaries 
of  Colorado  and  Utah,  by  Samuel  Hubbard  Scudder.     1892.    8°.    35  pp.    3  pi.    Price  5  cents. 

94.  The  Mechanism  of  Solid  Viscosity,  by  Carl  Barus.     1892.     8°.     138  pp.     Price  15  cents. 

95.  Earthquakes  in  California  in  1890  and  1891,  by  Edward  Singleton  Holden.  1892.  8°.  31  pp. 
Price  5  cents. 

96.  The  Volume  Thermodynamics  of  Liquids,  by  Carl  Barus.     1892.    8°.     100  pp.     Price  10  cents. 

97.  The  Mesozoic  Echinodermata  of  the  United  States,  by  William  Bullock  Clark.  1893.  8°,  207 
pp.    50  pi.    Price  20  cents, 
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98.  Flora  of  the  Outlying  Carboniferous  Basins  of  Southwestern  Missouri,  by  David  White.     1893. 
8°.    139  pp.     5  pi.    Price  15  cents. 

99.  Record  of  North  American  Geology  for  1891,  by  Nelson  Horatio  Darton.     1892.     8°.    73  pp. 
Price  10  cents. 

100.  Bibliography  and  Index  of  the  Publications  of  the  U.  S.  Geological  Survey,  1879-1892,  by  Philip 
Creveling  Warman.    1893.    8°.    495  pp.    Price  25  cents. 

101.  Insect  Fauna  of  the  Rhode  Island  Coal  Field,  by  Samuel  Hubbard  Scudder.     1893.     8°.    27  pp. 
2  pi.    Price  5  cents. 

102.  A  Catalogue  and  Bibliography  of  North  American  Mesozoic  Invertebrata,  by  Cornelius  Breck- 
inridge Boyle.     1893.     8°.     315  pp.    Price  25  cents. 

103.  High  Temperature  Work  in  Igneous  Fusion  and  Ebullition,  chiefly  in  Relation  to  Pressure,  by 
CarlBarus.    1893.     8°.    57  pp.    9  pi.    Price  10  cents. 

104.  Glaciation  of  the  Yellowstone  Valley  north  of  the  Park,  by  Walter  Harvey  Weed.    1893.    8°. 
41  pp.     4  pi.    Price  5  cents. 

105.  The  Laramie  and  the  Overlying  Livingston  Formation  in  Montana,  by  Walter  Harvey  Weed, 
with  Report  on  Flora,  by  Frank  Hall  Knowlton.     1893.    8°.    68  pp.    6  pi.     Price  10  cents. 

106.  The  Colorado  Formation  and  its  Invertebrate  Fauna,  by  T.  W.  Stanton.     1893.    8°.    288  pp 
45  pi.    Price  20  cents. 

107.  The  Trap  Dikes  of  the  Lake  Champlain  Region,  by  James  Furman  Kemp  and  Vernon  Free 
man  Marsters.     1893.     8°.     62  pp.     4  pi.     Price  10  cents. 

108.  A  Geological  Reconnoissance  in  Central  Washington,  by  Israel  Cook  Russell.    1893.    8°.   108  pp 
12  pi.    Price  15  cents. 

109.  The  Eruptive  and  Sedimentary  Rocks  on  Pigeon  Point,  Minnesota,  and  their  Contact  Phenom 
ena,  by  William  Shirley  Bay  ley.     1893.    8°.     121pp.    16  pi.    Price  15  cents. 

110.  The  Paleozoic  Section  in  the  Vicinity  of  Three  Forks,  Montana,  by  Albert  Charles  Peale.     1893 
8°.    56  pp.     6  pi.     Price  10  cents. 

111.  Geology  of  the  Big  Stone  Gap  Coal  Field  of  Virginia  and  Kentucky,  by  Marius  R.  Campbell 
1893.    8°.    106  pp.     6  pi.    Price  15  cents. 

112.  Earthquakes  in  California  in  1892,  by  Charles  D.  Perrine.     1893.    8°.    57  pp.    Price  10  cents. 

113.  A  Report  of  Work  done  in  the  Division  of  Chemistry  during  the  Fiscal  Years  1891-'92  and 
1892-'93.    F.  W.  Clarke,  Chief  Chemist.     1893.    8°.    115  pp.    Price  15  cents. 

114.  Earthquakes  in  California  in  1893,  by  Charles  D.  Perrine.    1894.    8°.    23  pp.    Price  5  cents. 

115.  A  Geographic  Dictionary  of  Rhode  Island,  by  Henry  Gannett.    1894.  8°.   31  pp.    Price  5  cents. 

116.  A  Geographic  Dictionary  of  Massachusetts,  by  Henry  Gannett.     1894.    8°.     126  pp.    Price  15 
cents. 

117.  A  Geographic  Dictionary  of  Connecticut,  by  Henry  Gannett.    1894.    8°.    67  pp.     Price  10  cents. 

118.  A  Geographic  Dictionary  of  New  Jersey,  by  Henry  Gannett.    1894.   8°.   131pp.    Price  15  cents. 

119.  A  Geological  Reconnoissance  in  Northwest  Wyoming,  by  George  Homans  Eldridge.    1894.    8°. 
72  pp.    4  pi.     Price  10  cents. 

120.  The  Devonian  System  of  Eastern  Pennsylvania  and  New  York,  by  Charles  S.  Prosser.    1895. 
8°.    81  pp.    2  pi.    Price  10  cents. 

121.  A  Bibliography  of  North  American  Paleontology,  by  Charles  Rollin  Keyes.     1894.    8°.    251  pp. 
Price  20  cents. 

122.  Results  of  Primary  Triangulation,  by  Henry  Gannett.    1894.   8°.    412  pp.   17  pi.    Price  25  cents. 

123.  A  Dictionary  of  Geographic  Positions,  by  Henry  Gannett.     1895.    8°.     183  pp.    1  pi.    Price  15 
cents. 

124.  Revision  of  North  American  Fossil  Cockroaches,  by  Samuel  Hubbard  Scudder.    1895.    8°.    176 
pp.    12  pi.    Price  15  cents. 

125.  The  Constitution  of  the  Silicates,  by  Frank  Wigglesworth  Clarke.     1895.    8°.     109  pp.     Price  15 
cents. 

126.  A  Mineralogical  Lexicon  of  Franklin,  Hampshire,  and  Hampden  Counties,  Massachusetts,  by 
Benjamin  Kendall  Emerson.     1895.     8°.     180  pp.     1  pi.     Price  15  cents. 

127.  Catalogue  and  Index  of   Contributions  to  North  American   Geology,   1732-1891,   by  Nelson 
Horatio  Darton.    1896.    8°.    1045  pp.    Price  60  cents. 

128.  The  Bear  River  Formation  and  its  Characteristic  Fauna,  by  Charles  A.  White.    1895.    8°.    108 
pp.    11  pi.    Price  15  cents. 

129.  Earthquakes  in  California  in  1894,  by  Charles  D.  Perrine.     1895.    8°.    25  pp.    Price  5  cents. 

130.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  1892  and  1893,  by  Fred  Boughton  Weeks.    1896.     8°.    210  pp.    Price  20  cents. 

131.  Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar  Years  1893  and  1894,  by 
Frederick  Haynes  Newell,  Topographer  in  Charge.    1895.    8°.    126  pp.    Price  15  cents. 

132.  The  Disseminated  Lead  Ores  of  Southeastern  Missouri,  by  Arthur  Winslow.     1896.    8°.    31pp. 
Price  5  cents. 

133.  Contributions  to  the  Cretaceous  Paleontology  of  the  Pacific  Coast :  The  Fauna  of  the  Knoxville 
Beds,  by  T.  W.  Stanton.    1895.    8°.    132  pp.    20  pi.    Price  15  cents. 

134.  The  Cambrian  Rocks  of  Pennsylvania,  by  Charles  Doolittle  Walcott.     1896.    8°.    43  pp.     15  pi. 
Price  5  cents. 
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135.  Bibliography  and  Index  of  North.  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Tear  1894,  by  F.  B.  Weeks.     1896.     8°.    141  pp.     Price  15  cents. 

136.  Volcanic  Rocks  of  South  Mountain,  Pennsylvania,  by  Florence  Bascom.  1896.  8°.  124  pp.  28 
pi.    Price  15  cents,. 

137.  The  Geology  of  the  Fort  Riley  Military  Reservation  and  Vicinity,  Kansas,  by  Robert  Hay. 
1896.    8°.    35  pp.    8  pi.    Price  5  cents. 

138.  Artesian-Well  Prospects  in  the  Atlantic  Coastal  Plain  Region,  by  N.  H.  Darton.  1896.  8°.  228 
pp.     19  pi.    Price  20  cents. 

139.  Geology  of  the  Castle  Mountain  Mining  District,  Montana,  by  W.  H.  Weed  and  L.  V.  Pirsson. 
1896.    8°.     164  pp.    17  pi.    Price  15  cents. 

140.  Report  of  Progress  of  the  Division  of  Hydrography  for  the  Calendar  Tear  1895,  by  Frederick 
Haynes  Newell,  Hydrographer  in  Charge.    1896.     8°.     356  pp.     Price  25  cents. 

141.  The  Eocene  Deposits  of  the  Middle  Atlantic  Slope  in  Delaware,  Maryland,  and  Virginia,  by  Will- 
iam Bullock  Clark.     1896.    8°.     167  pp.     40  pi.     Price  15  cents. 

142.  A  Brief  Contribution  to  the  Geology  and  Paleontology  of  Northwestern  Louisiana,  by  T.  Way- 
land  Vaughan.     1896.    8°.    65  pp.    4  pi.    Price  10  cents. 

143.  A  Bibliography  of  Clays  and  the  Ceramic  Arts,  by  John  C.  Branner.  1896.  8°.  114  pp.  Price 
15  cents. 

144.  The  Moraines  of  the  Missouri  Coteau  and  their  Attendant  Deposits,  by  James  Edward  Todd. 
1896.    8°.     71  pp.    21  pi.    Price  10  cents. 

145.  The  Potomac  Formation  in  Virginia,  by  W.  M.  Fontaine.    1896.   8°.   149  pp.   2  pi.   Price  15  cents. 

146.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Miner- 
alogy for  the  Tear  1895,  by  F.  B.  Weeks.     1896.    8°.    i30  pp.    Price  15  cents. 

147.  Earthquakes  in  California  in  1895,  by  Charles  D.  Perrine,  Assistant  Astronomer  in  Charge  of 
Earthquake  Observations  at  the  Lick  Observatory.     1896.     8°.    23  pp.     Price  5  cents. 

148.  Analyses  of  Rocks,  with  a  Chapter  on  Analytical  Methods,  Laboratory  of  the  United  States 
Geological  Survey,  1880  to  1896,  by  F.W.Clarke  and  W.  F.  Hillebrand.  1897.  8°.  306  pp.  Price  20 
cents. 

149.  Bibliography  and  Index  of  North  American  Geology,  Paleontology,  Petrology,  and  Mineralogy 
for  the  Tear  1896,  by  Fred  Boughton  Weeks.    1897.    8°.     152  pp.    Price  15  cents. 

150.  The  Educational  Series  of  Rock  Specimens  Collected  and  Distributed  by  the  United  States 
Geological  Survey,  by  Joseph  Silas  Diller.     1898.    8°.    400  pp.    47  pi.    Price  25  cents. 

In  press : 

151.  The  Lower  Cretaceous  Gryphaeas  of  the  Texas  Region,  by  R.  T.  Hill  and  T.  Wayland  Vaughan. 
1898.    8°.        pp.    25  pi.    Price        cents 

152.  A  Catalogue  of  the  Cretaceous  and  Tertiary  Plants  of  North  America,  by  F.  H.  Knowlton. 
1898.    8°.        pp.    Price        cents. 

153.  A  Bibliographic  Index  of  North  American  Carboniferous  invertebrates,  by  Stuart  Weller.  1898. 
8°.        pp.    Price        cents. 

WATER-SUPPLV  AND  IRRIGATION  PAPERS. 

By  act  of  Congress  approved  June  11,  1896,  the  following  provision  was  made: 

"Provided,  That  hereafter  the  reports  of  the  Geological  Survey  in  relation  to  the  gauging  of 
streams  and  to  the  methods  of  utilizing  the  water  resources  may  be  printed  in  octavo  form,  not  to 
exceed  one  hundred  pages  in  length  and  five  thousand  copies  in  number;  one  thousand  copies  of 
which  shall  be  for  the  official  use  of  the  Geological  Survey,  one  thousand  five  hundred  copies  shall  be 
delivered  to  the  Senate,  and  two  thousand  five  hundred  copies  shall  be  delivered  to  the  House  of  Rep- 
resentatives, for  distribution.' 

Under  this  law  the  following  papers  have  been  published: 

1.  Pumping  Water  for  Irrigation,  by  Herbert  M.  Wilson.      1896.     8°.     57  pp.    9  pi. 

2.  Irrigation  near  Phoenix,  Arizona,  by  Arthur  P.  Davis.    1897.     8°.     97  pp.    31  pi. 

3.  Sewage  Irrigation,  by  George  W.  Rafter.     1897.    8°.    100  pp.    4  pi. 

4.  A  Reconnoissance  in  Southeastern  Washington,  by  Israel  Cook  Russell.     1897.    8°.    96  pp.    7  pi. 

5.  Irrigation  Practice  on  the  Great  Plains,  by  Elias  Branson  Cowgill.     1897.     8°.    39  pp.     12  pi. 

6.  Underground  Waters  of  Southwestern  Kansas,  by  Erasmus  Haworth.    1897.    8°.    65  pp.     12  pi. 

7.  Seepage  Waters  of  Northern  Utah,  by  Samuel  Fortier.    1897.    8°.    50  pp.     3  pi. 

8.  Windmills  for  Irrigation,  by  E.  C.  Murphy.    1897.    8°.    49  pp.    8  pi. 

9.  Irrigation  near  Greeley,  Colorado,  by  David  Boyd.    1897.    8°.    90  pp.     21  pi. 

10.  Irrigation  in  Mesilla  Valley,  New  Mexico,  by  F.  C.  Barker.    1898.     8°.    51  pp.     11  pi. 

11.  River  Heights  for  1896,  by  Arthur  P.  Davis.    1897.    8°.    100  pp. 

15.  Operations  at  River  Stations,  1897,  Part  I.     1898.    8°.    100  pp. 

16.  Operations  at  River  Stations,  1897,  Part  II.     1898:    8°.    101-200  pp. 
In  presa  : 

12.  Water  Resources  of  Southeastern  Nebraska,  by  Nelson  H.  Darton.     1898.     8°.     56  pp.    21  pi. 

13.  Irrigation  Systems  in  Texas,  by  William  Ferguson  Hutson.     1898.    8;  pi 
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ADVERTISEMENT. 


14.  New  Tests  of  Certain  Pumps  and  "Water-Lifts  used  in  Irrigation,  by  Ozni  P.  Hood.  1898.  8°. 
92  pp.     1  pi. 

TOPOGRAPHIC  MAP  OF  THE  UNITED  STATES. 

"When,  in  1882,  the  Geological  Survey  was  directed  by  law  to  make  a  geologic  map  of  the  United 
States,  there  was  in  existence  no  suitable  topographic  map  to  serve  as  a  base  for  the  geologic  map. 
The  preparation  of  such  a  topograpbic  map  was  therefore  immediately  begun.  About  one-fifth  of  the 
area  of  the  country,  excluding  Alaska,  has  now  been  thus  mapped.  The  map  is  published  in  atlas  sheets, 
each  sheet  representing  a  small  quadrangular  district,  as  explained  under  the  following  heading.  The 
separate  sheets  are  sold  at  5  cents  each  when  fewer  than  100  copies  are  purchased,  but  when  they  are 
ordered  in  lots  of  100  or  more  copies,  whether  of  the  same  sheet  or  of  different  sheets,  the  price  is  2  cents 
each.  The  mapped  areas  are  widely  scattered,  nearly  every  State  being  represented.  More  than 
800  sheets  have  been  engraved  and  printed;  they  are  tabulated  by  States  in  the  Survey's  "List  of 
Publications,"  a  pamphlet  which  may  be  had  on  application. 

GEOLOGIC  ATLAS  OF  THE  UNITED  STATES. 

The  Geologic  Atlas  of  the  United  States  is  the  final  form  of  publication  of  the  topographic  and 
geologic  maps.  The  atlas  is  issued  in  parts,  progressively  as  the  surveys  are  extended,  and  is 
designed  ultimately  to  cover  the  entire  country. 

Under  the  plan  adopted  the  entire  area  of  the  country  is  divided  into  small  quadrangular  districts 
(designated  quadrangles),  bounded  by  certain  meridians  and  parallels.  The  unit  of  survey  is  also  the 
unit  of  publication,  and  the  maps  and  descriptions  of  each  quadrangular  district  are  issued  as  a  folio 
of  the  Geologic  Atlas. 

Each  folio  contains  topographic,  geologic,  economic,  and  structural  maps,  together  with  textual 
descriptions  and  explanations,  and  is  designated  by  the  name  of  a  principal  town  or  of  a  prominent 
natural  feature  within  the  district. 

Two  forms  of  issue  have  been  adopted,  a  " library  edition  "  and  a  "field  edition."  In  both  the 
sheets  are  bound  between  heavy  paper  covers,  but  the  library  copies  are  permanently  bound,  while 
the  sheets  and  covers  of  the  field  copies  are  only  temporarily  wired  together. 

Under  the  law  a  copy  of  each  folio  is  sent  to  certain  public  libraries  and  educational  institutions. 
The  remainder  are  sold  at  25  cents  each,  except  such  as  contain  an  unusual  amount  of  matter,  which 
are  priced  accordingly.    Prepayment  is  obligatory.     The  folios  ready  for  distribution  are  listed  below. 


No. 


3 
4 

5 
G 

7 
8 
9 

10 

11 

12 

13 

14 
15 

1G 

17 
18 

19 

20 
21 
22 

23 

24 


Name  of  sheet. 


Livingston 

Ringgold "J 

Placerville 

Kingston 

Sacramento 

Chattanooga 

Pikes  Peak  * 

Sewanee 

Anthracite-Crest- 
ed Butte. 
Harpers  Ferry.  - . 

Jackson  

Estillville 

Fredericksburg .  .< 

Staunton < 

Lassen  Peak 

Knoxville < 

Marysville 

Smartsville 

Stevenson < 

Cleveland 

Pikeville 

McMinnville 

Nomini : I 

Three  Forks 


State. 


Montana.. 
Georgia. .. 
Tennessee 
California. 
Tennessee 
California. 
Tennessee 
Colorado.. 
Tennessee 
Colorado . . 
Virginia .. 
West  Va . . 
Maryland. 
California. 
Virginia . . 
Kentucky . 
Tennessee 
Maryland. 
Virginia  .. 
Virginia . . 
West  V.i.. 
California 
Tennessee  \ 
N.Carolina  J 
California. 
California. 
Alabama  . 
Georgia... 
Tennessee 
Tennessee ! 
Tennessee  j 
Tennessee 
Maryland.  \ 
Virginia  ..J 
Montana..  I 


Limiting  meridians 


1100-111° 
85°-85°  30' 

120°  30'-121c 
84°  30'-85° 

121°-121°  30' 
85°-85°  30' 

105°-105°  30' 

85°  30'-86° 

106°  45'-]  07°  15' 

77°  30'-78° 

120°  30'-121° 

82°  30'--83° 

77°-77°  30' 

79°-79°  'JO' 

1210-122° 

83°  30'-S4° 

121°  HO  '-122° 
121°-121°  31)' 

85°  30'-86° 

84°  30 '-85° 
85°-85°  30' 
85°  3()'-8G° 

76°  30'-77° 

lllo_H2° 

*Out  of  stock. 


Limiting  parallels. 


Area,  in 
square 
miles. 


45°-46° 

34°  30' -35° 

38°  30'-39° 
35°  30'-36° 
38°  30'-39° 
35°-35°  30' 
38°  30'-39° 
35°-35°  30' 
38°  45'-39° 

39°-39°  30' 

38°-38°  30' 

36°  30'-37° 

38°-38°  30' 


3,354 

980 

932 
969 
932 
975 
932 
975 
465 

925 

938 
957 

938 


Price, 

in 
cents. 


38°-38°  30' 

938 

40°-41° 

3,  634 

35°  30'-36° 

925 

89°-:t90  30' 

925 

39°-39°  :;0' 

925 

34°  3(J'-35° 

980 

35°-35°  30' 

975 

35°  3()'-36° 

969 

35°  30'-86° 

969 

38°- 38°  30' 

938 

45°-4G° 

3,354 

25 

25 

25 
25 
25 
25 
25 
25 
50 

25 

25 

25 

25 

25 

25 

25 

25 
25 

25 

25 
25 
25 

25 

50 
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Area,  in 

Price, 

No. 

Name  of  sheet. 

State. 

Limiting 

meridians. 

Limiting  parallels. 

square 
miles. 

in 
cents. 

25 

Loudon  

Tennessee 
Virginia . . 
West  Va.. 

/ 

84°-84°  30' 
81°-81°  30 

35°  30'-36° 
37°-37°  30' 

969 

951 

25 

26 

Pocahontas  

{ 

25 

27 

Morristown . 

Tennessee 
Virginia . . 

} 

83°-83°  30 

36°-36°  30' 

963 

25 

• 

( 

28 

Piedmont 

1 

Marvland. 
West  Va.. 

} 

79o_79°  30' 

39°-39°  30' 

925 

25 

29 

Nevada  City : 

Nevada  City 

.) 

{  121°  00'  25 

'-121°  03'  45" 

39°  13'  50"-39°  17'  16" 

11.65 

1 

Grass  Valley 

- 

California- 

I  121°  01'  35 

'-121°  05'  04" 

39°  10'  22"-39°  13'  50" 

12.09 

\      50 

Banner  Hill 

.1 

(  120°  57'  05 

'-121°  00'  25" 

39°  13'  50"-39°  17'  16" 

11.65 

1 

30 

Yellowstone    Na 
tional  Park : 
Gallatin 

1 

Canyon  

Shoshone  — 

-1 

( 

Wyoming. 

110°-111° 

44o_45° 

3,412 

75 

-I 

31 

Pyramid  Peak  . . 

California. 

120°-120°  30' 

38°  30'-39° 

932 

25 

32 

Franklin 

-{ 

Virginia  . . 
West  Va.. 

} 

79°-79°  30' 

38°  30'-39° 

932 

25 

33 

Briceville 

Tennessee 
West  Va.. 
Alabama  . 
Colorado . . 
California. 
California. 

84°-84°  30 ' 

80°-80°  30' 

86°- 86°  30' 

104°  30'-105° 

120°  30'-121° 

120°-120°  30' 

36'-36-  30' 
38°  30-39 
34°-34°  30' 
38°-38°  30' 
39°  30'-40° 
39°-39°  30' 

963 
932 
986 
938 
919 
925 

25 

34 

Buckhannon 

25 

35 

Gadsden 

25 

36 

Pueblo 

50 

37 

Downieville 

25 

39 

Truckee  

25 

40 

Wartburg 

Tennessee 

84°  30 '-85° 

36°-36°  30' 

963 

25 

STATISTICAL  PAPERS. 


Mineral  Resources  of  the  United  States,  1882,  by  Albert  Williams,  jr.  1883.  8°.  xvii,  813  pp.  Price 
50  cents. 

Mineral  Resources  of  the  United  States,  1883  and  1884,  by  Albert  Williams,  jr.  1885.  8°.  xiv,  1016 
pp.     Price  60  cents. 

Mineral  Resources  of  the  United  States,  1885.  Division  of  Mining  Statistics  and  Technology.  1886. 
8°.    vii.  576  pp.     Price  40  cents. 

Mineral  Resources  of  the  United  States,  1886,  by  David  T.  Day.    1887.    8°.    viii,  813  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1887,  by  David  T.Day.    1888.    8°.   vii,  832  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1888.  by  David  T.  Day.    1890.    8°.   vii,  652  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1889  and  1890,  by  David  T.  Day.  1892.  8°.  viii,  671  pp. 
Price  50  cents. 

Mineral  Resources  of  the  United  States,  1891.  by  David  T.  Day.    1893.    8°.   vii,  630  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1892,  by  David  T.  Day.    1893.    8°.  vii,  850  pp.    Price  50  cents. 

Mineral  Resources  of  the  United  States,  1893,  by  David  T.  Day.    1894.    8°.  viii,  810  pp.    Price  50  cents. 

On  March  2,  1895,  the  following  provision  was  included  in  an  act  of  Congress : 

"Provided,  That  hereafter  the  report  of  the  mineral  resources  of  the  United  States  shall  be  issued 
as  a  part  of  the  report  of  the  Director  of  the  Geological  Survey." 

In  compliance  with  this  legislation  the  following  reports  have  been  published : 

Mineral  Resources  of  the  United  States,  1894,  David  T.  Day,  Chief  of  Division.  1895.  8°.  xv,  646 
pp.,  23  pi. ;  xix,  735  pp.,  6  pi.    Being  Parts  III  and  IV  of  the  Sixteenth  Annual  Report. 

Mineral  Resources  of  the  United  States,  1895,  David  T.  Day,  Chief  of  Division.  1896.  8°.  xxiii, 
542  pp.,  8  pi.  and  maps;  iii,  543-1058  pp.,  9-13  pi.  Being  Part  III  (in  2  vols.)  of  the  Seventeenth 
Annual  Report. 

Mineral  Resources  of  the  United  States,  1896,  David  T.  Day,  Chief  of  Division.  1897.  8°.  xii,  642 
pp.,  1  pi. ;  643-1400  pp.    Being  Part  V  (in  2  vols.)  of  the  Eighteenth  Annual  Report. 

The  report  on  the  mineral  resources  for  the  calendar  year  1897  will  form  a  part  of  the  Nineteenth 
Annual  Report  of  the  Survey. 

The  money  received  from  the  sale  of  the  Survey  publications  is  deposited  in  the  Treasury,  and  the 
Secretary  of  the  Treasury  declines  to  receive  bank  checks,  drafts,  or  postage  stamps;  all  remittances, 
therefore,  must  be  by  money  order,  made  payable  to  the  Director  of  the  United  States  Geological 
Survey,  or  in  currency — the  exact  amount.  Correspondence  relating  to  the  publications  of  the 
Survey  should  be  addressed  to — 

The  Director, 

United  States  Geological  Survey, 

Washington,  D.  C. 

Washington,  D.  C,  May,  1898. 


[Take  this  leaf  out  and  paste  the  separated  titles  upon  three  of  your  catalogue 
cards.  The  first  and  second  titles  need  no  addition;  over  the  third  write  that 
subject  under  which  you  would  place  the  hook  in  your  library.] 


LIBRARY  CATALOGUE  SLIPS. 

United  States.     Department  of  the  interior.     (  U.  S.  geological  survey.) 
Department  of  the  interior   |  —  |    Bulletin   |    of  the    |    United 
States   |   geological  survey  |  no.  88  |  [Seal  of  the  department]  | 
Washington  |  government  printing  office  |  1898 

Second  title:  United  States  geological  survey  |  Charles  D. 
Walcott,  director  |  —  |  The  |  Cretaceous  Foraminifera  |  of  |  New 
Jersey  |  hy  |  Rufus  Mather  Bagg,  jr.  |  [Vignette]  | 

Washington  |  government  printing  office  |  1898 

8°.     89  pp.    6  pi. 


Bagg  (Rufus  Mather),  jr. 

United   States    geological    survey    |    Charles   D.    Walcott,    di- 
u  rector  |  —  |  The  |  Cretaceous  Foraminifera  |  of  |  New  Jersey  | 

5  by  |  Rufus  Mather  Bagg,  jr.  |  [Vignette]  | 

<  Washington  |  government  printing  office  |  1898 

8°.    89  pp.    6  pi. 

[United   States.    Department  of  the  interior.      ( U.   S.  geological  survey.) 
Bulletin  88.] 
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by  |  Rufus  Mather  Bagg,  jr.  |  [Vignette]  | 
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8°.    89  pp.    6  pi. 
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